TREATISE ON
INVERTEBRATE PALEONTOLOGY

Part L

MolLLuscA 4
Revised

Volume 4: Cretaceous Ammonoidea

C. W. WricHT with ]J. H. CatLomMaN and M. K. HOWARTH

Prepared under Sponsorship of
The Geological Society of America, Inc.

The Paleontological Society SEPM (The Sedimentological Society)
The Palacontographical Society The Palacontological Association
Raymonp C. MOORE RogGer L. KAESLER
Founder Editor

EL1zABETH BRrosius, JiLL HARDESTY, Jack KEIM
Jane Kerns, Jin Kress, KAREN RENTERIA

Assistant Editors and Editorial Staff

THE GEOLOGICAL SOCIETY OF AMERICA, INC.
and
THE UNIVERSITY OF KANSAS
BoULDER, COLORADO, and LAWRENCE, KANSAS

1996



© 1996 BY THE UNIVERSITY OF KANSAS

AND

THE GEOLOGICAL SOCIETY OF AMERICA, INC.

ALL RIGHTS RESERVED

Library of Congress Catalogue Card Number 53-12913
ISBN 0-8137-3112-7

Distributed by the Geological Society of America, Inc., PO. Box 9140, Boulder, Colorado 80301, from

which current price lists of parts in print may be obrained and to which all orders and related

correspondence should be directed. Editorial office of the Treatise: Paleontological Institute, 121 Lindley
Hall, the University of Kansas, Lawrence, Kansas 66045.

i



The Treatise on Invertebrate Paleontology has been made possible by (1) funding
principally from the National Science Foundation of the United States in its early
stages, from the Geological Society of America through the bequest of Richard
Alexander Fullerton Penrose, Jr., and from The Kansas University Endowment
Association through the bequest of Raymond C. and Lillian B. Moore; (2)
contribution of the knowledge and labor of specialists throughout the world,
working in cooperation under sponsorship of the Geological Society of America,
the Paleontological Society, the SEPM (The Sedimentological Society), the
Palaeontographical Society, and the Palacontological Association; (3) acceptance
by the University of Kansas of publication without any financial gain to the
University; and (4) generous contributions by our individual and corporate
sponsors.

iii



TREATISE ON INVERTEBRATE PALEONTOLOGY

Parts of the Treatise are distinguished by assigned letters with a view to indicating their
systematic sequence while allowing publication of units in whatever order each is made ready
tor the press. Copies can be obtained from the Publication Sales Department, The Geologi-
cal Society of America, 3300 Penrose Place, 2O. Box 9140, Boulder, Colorado 80301.

VOLUMES ALREADY PUBLISHED

Part A. INTRODUCTION, xxiii + 569 p., 371 fig., 1979.

Part C. PrOTISTA 2 (Sarcodina, Chiefly “Thecamoebians” and Foraminiferida), xxxi + 900
p., 5,311 fig., 1964.

Part D. ProtisTa 3 (Chiefly Radiolaria, Tintinnina), xii + 195 p., 1,050 fig., 1954.

Part E. ARCHAEOCYATHA, PORIFERA, xviil + 122 p., 728 fig., 1955.

Part E, Revised. ARCHAEOCYATHA, Volume 1, xxx + 158 p., 871 fig., 1972.

Part F COELENTERATA, xvii + 498 p., 2,700 fig., 1956.

Part F. COELENTERATA, Supplément 1 (Rugosa and Tabulata), xl + 762 p., 3,317 fig., 1981.

Part G. BrRyozoa, xii + 253 p., 2,000 fig., 1953.

Part G, Revised. BRyozoa, Volume 1 (Introduction, Order Cystoporata, Order
Cryptostomata), xxvi + 626 p., 1,595 fig., 1983.

Part H. BRACHIOPODA, xxxii + 927 p., 5,198 fig., 1965.

Part I. MorLusca 1 (Mollusca General Features, Scaphopoda, Amphineura,
Monoplacophora, Gastropoda General Features, Archaeogastropoda, Mainly Paleozoic
Caenogastropoda and Opisthobranchia), xxili + 351 p., 1,732 fig., 1960.

Part K. MoLrusca 3 (Cephalopoda General Features, Endoceratoidea, Actinoceratoidea,
Nautiloidea, Bactritoidea), xxviii + 519 p., 2,382 fig., 1964.

Part L. MoLLusca 4 (Ammonoidea), xxii + 490 p., 3,800 fig., 1957.

Part N. MoLrusca 6 (Bivalvia), Volumes 1 and 2 (of 3), xxxvii + 952 p., 6,198 fig., 1969;
Volume 3, iv + 272 p., 742 fig., 1971.

Part O. ARTHROPODA 1 (Arthropoda General Features, Protarthropoda, Euarthropoda
General Features, Trilobitomorpha), xix + 560 p., 2,880 fig., 1959.

Part P. ARTHROPODA 2 (Chelicerata, Pycnogonida, Palaeoisopus), xvii + 181 p., 565 fig.,
1955.

Part Q. ARTHROPODA 3 (Crustacea, Ostracoda), xxiii + 442 p., 3,476 fg., 1961.

Part R. ARTHROPODA 4, Volumes 1 and 2 (Crustacea Exclusive of Ostracoda, Myriapoda,
Hexapoda), xxxvi + 651 p., 1,762 fig., 1969.

Part R. ARTHROPODA 4, Volumes 3 and 4 (Hexapoda), xxii + 655 p., 1,489 fig., 1992.

Part S, EcumNoDERMATA 1 (Echinodermata General Features, Homalozoa, Crinozoa,
exclusive of Crinoidea), xxx + 650 p., 2,868 fig., 1967 [1968].

Part T. ECHINODERMATA 2 (Crinoidea), Volumes 1-3, xxxviii + 1,027 p., 4,833 hg., 1978.

Part U. ECHINODERMATA 3 (Asterozoans, Echinozoans), xxx + 695 p., 3,485 fig., 1966.

Part V. GRAPTOLITHINA, xvii + 101 p., 358 fig., 1955.

Part V, Revised. GRAPTOLITHINA, xxxii + 163 p., 507 fig., 1970.

Parc W. MisceLLaNEA (Conodonts, Conoidal Shells of Uncertain Affinities, Worms, Trace
Fossils, Problematica), xxv + 259 p., 1,058 fig., 1962.

Part W/, Revised. MisCELLANEA, Supplement 1 (Trace Fossils and Problematica), xxi + 269
p.» 912 fig., 1975.

Part W, Revised. MISCELLANEA, Supplement 2 (Conodonta), xxviii + 202 p., frontis., 858
fig., 1981.



THIS VOLUME
Part L, Revised. MoLLusca 4, Volume 4 (Cretaceous Ammonoidea), xx + 362 p., 2,070

illus. on 216 fig., 1996.

VOLUMES IN PREPARATION

Part B. ProTisTA 1 (Chrysomonadida, Coccolithophorida, Charophyta, Diatomacea, etc.).

Part E, Revised. PORIFERA. Volume 2.

Part G, Revised. Bryozoa (additional volumes).

Part H, Revised. BRACHIOPODA.
Part L. Introduction to MorLusca (part).

Part J. Morrusca 2 (Caenogastropoda, Streptoneura exclusive of Archaeogastropoda,

Euthyneura). -

Part L, Revised. MoLLusca 4 (Ammonoidea) (additional volumes).

Part M. Motrusca 5 (Coleoidea).
Part O, Revised. ARTHROPODA 1 (Trilobita).

Part Q, Revised. ARTHROPODA 3 (Ostracoda).

EDITORIAL PREFACE

From the outset the aim of the Treatise on
Invertebrate Paleontology has been to present
a comprehensive and authoritative yet com-
pact statement of knowledge concerning
groups of invertebrate fossils. Typically,
preparation of early Treatise volumes was
undertaken by a single specialist with a syn-
optic view of the group being monographed.
More rarely, two or perhaps three specialists
worked together. Recently, however, both
new Treatise volumes and revisions of exist-
ing ones have been undertaken increasingly
by teams of specialists led by a coordinating
author. Part L, Mollusca 4(4), Revised has
been prepared by a single author, Dr. C. W.
Wright, and even this volume is part of a
much larger project on all the ammonoids
that involves a number of specialists. Nev-
ertheless, few paleontologists have such an
all-encompassing command of a major
group of fossils as Dr. Wright has of the Cre-
taceous ammonoids. We are indeed privi-
leged that he has found both the time and
the energy over the years to compile this in-
formation and share it with the paleontologi-
cal and geological communities.

This volume on the Cretaceous Ammo-
noidea is the final section of the revision of

Part L. Other volumes planned for the series
are an introductory volume, volume 2 on
Paleozoic ammonoids, and volume 3 on Tri-
assic and Jurassic ammonoids. In a way, it is
unfortunate that the fourth volume in the
series is being published first, but even more
unfortunate would be to delay publication of
Dr. Wright’s manuscript, which brings infor-
mation on the ammonoids up to date, a
group of fossils that is vitally important for
stratigraphy.

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 al-
lowed or even required. Regulations pre-
pared by the International Commission on
Zoological Nomenclature (ICZN) and pub-
lished in 1985 in the International Code of
Zoological Nomenclature, hereinafter referred
to as the Code, provide procedures for an-
swering such questions. The prime objective
of the Code is to promote stability and uni-
versality in the use of the scientific names of
animals, ensuring also that each generic
name is distinct and unique, while avoiding



unwarranted restrictions on freedom of
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 awate of the
changing needs of systematists, is undertak-
ing a revision of the Code that will further
enhance nomenclatorial stability. Neverthe-
less, the nomenclatorial tasks that confront
zoological taxonomists are formidable and
have often justified the complaint that the
study of zoology and paleontology is too of-
ten merely the study of names rather than
the study of animals. It is incumbent upon
all systematists, therefore, at the outset of
their work to pay careful attention to the
Code to enhance stability by minimizing the
number of subsequent changes of names, too
many of which are necessitated by insuffi-
cient attention to detail. To that end, several
pages here are devoted to aspects of zoologi-
cal nomenclature that are judged to have
chief importance in relation to procedures
adopted in the Treatise, especially in this vol-
ume. Terminology is explained, and ex-
amples are given of the style employed in the
nomenclatorial parts of the systematic de-
scriptions.

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 family-
group. Taxa of lower rank than subspecies are
excluded from the rules of zoological no-
menclature, 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, rec-
ognized groups separately. Especially impor-
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tant 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, Ar-
ticle 33). Not all original spellings are cor-
rect, nor are all subsequent spellings.

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 publica-
tion contains clear evidence of an inadvert-
ent 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 spell-
ing 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 Cod, represent
an inadvertent error, or are one of multiple
original spellings not adopted by a first re-
viser. These have no separate status in zoo-
logical nomenclature and, therefore, cannot
enter into homonymy or be used as replace-
ment names; and they call for correction. For
example, a name originally published with a
diacritical mark, apostrophe, diaeresis, or hy-
phen requires correction by deleting such
features and uniting parts of the name origi-
nally separated by them, except that deletion
of an umlaut from a vowel in a name derived



from a German word or personal name un-
fortunately 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 scholarship of the au-
thor, nomenclatorial changes conflict with
the primary purpose of zoological nomencla-
ture as an information retrieval system. One
looks forward with hope to a revised Code
wherein the rules 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 single
letter, the subsequent spelling must be de-
fined as a different name. Exceptions include
such changes as an altered termination of
adjectival specific names to agree in gender
with associated generic names; changes of
tamily-group names to denote assigned taxo-
nomic rank; and corrections that eliminate
originally used diacritical marks, hyphens,
and the like. Such changes are not regarded
as spelling changes conceived to produce a
different name. In some instances, however,
species-group names having variable spell-
ings 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, p. 73), 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 spellings. Unjustifiable emendations
are available names with their own author
and date of publication. They are junior ob-
jective synonyms of the name in its original
form.

Unintentional, subsequent, incorrect
spellings are not available. They do not en-
ter into homonymy and cannot be used as
replacement names.
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AVAILABLE AND UNAVAILABLE
NAMES

Editorial prefaces of some previous vol-
umes of the Treatise have discussed in appre-
ciable 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 the author has used fewer terms for
such names. The reader is referred to Part G,
Bryozoa (Revised) of the Treatise and 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 com-
ply with mandatory provisions of the Code
are unavailable and have no status in zoologi-
cal nomenclature. Both available and un-
available names are classifiable into groups
that have been recognized in previous vol-
umes of the Treatise, although not explicitly
differentiated in the Code. Among names
that are available, these groups include invio-
late names, perfect names, imperfect names,
vain names, transferred names, improved or
corrected names, substitute names, and con-
served names. Kinds of unavailable names
include naked names (see nomina nuda be-
low), denied names, impermissible names,
null names, and forgotten names.

Nomina nuda include all names that fail to
satisfy provisions stipulated in Article 11 of
the Code, which states general requirements
of availability. In addition, they include
names published before 1931 that were un-
accompanied by a description, definition, or
indication (Code, Articles 12 and 16) and
names published after 1930 that (1) lacked
an accompanying statement of characters
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 preexist-
ing available name (Codp, Article 13a), or (4)
for genus-group names, were unaccompa-
nied by definite fixation of a type species by
original designation or indication (Code,



Article 13b). Nomina nudahave 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 Codle, 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 cor-
rect, hence valid, name, which is also gener-
ally the oldest name that it has been given.
Obviously, no valid name can also be 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 unavailable,
is an invalid name.

One encounters a sort of nomenclatorial
no-man’s land in considering the status of
such zoological names as nomina dubia
(doubtful names), which may include both
available and unavailable names. The un-
available ones can well be ignored, but names
considered to be available contribute to un-
certainty and instability in the systematic lit-
erature. These can ordinarily be removed
only by appeal to the ICZN for special ac-
tion. Because few systematists care to seek
such remedy, such invalid but available
names persist in the literature. A few such
names are found in this volume.

NAME CHANGES IN RELATION TO
GROUPS OF TAXONOMIC
CATEGORIES

Species-Group Names

Detailed consideration of valid emenda-
tion of specific and subspecific names is un-
necessary here, both because the topic is well
understood and relatively inconsequential
and because the Treatise deals with genus-
group names and higher categories. When
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the form of adjectival specific names is
changed to agree with the gender of a generic
name in transferring a species from one ge-
nus to another, one need never label the
changed name as nomen correctum. Similarly,
transliteration of a letter accompanied by a
diacritical mark in the manner now called for
by the Code, as in changing originally
bréggeri to broeggeri, or eliminating a hy-
phen, 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 data
bases, such changes of name, which are per-
fectly valid for the purposes of scholarship,
run counter to the requirements of nomen-
clatorial stability upon which the prepara-
tion of massive, electronic data bases is predi-
cated.

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 for-
merly 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.

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 often to be
made arbitrarily.

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



ramily (superfamily being almost inevitably
2 later-conceived taxon). Accordingly, if a
ramily is divided into subfamilies or a sub-
tamily into tribes, the name of no such sub-
tamily or tribe can antedate the family name,
Moreover, every family containing differen-
tiated subfamilies must have a nomino-
tvpical subfamily (semsu stricto), which is
pased on the same type genus as the family.
Finally, the author and date set down for the
nominotypical subfamily invariably are iden-
tical with those of the family, irrespective of
whether the author of the family or some
subsequent author introduced subdivisions.

Corrections in the form of family-group
names do not affect authorship and date of
the taxon concerned, but in the 7reatise re-
cording the authorship and date of the cor-
rection is desirable because it provides a
pathway to follow the thinking of the sys-
tematists involved.

Family-Group Names: Use of
nomen translatum

The Code specifies the endings only for
subfamily (-inae) and family (-idae) names,
but all family-group taxa are defined as coor-
dinate (Code, Article 36, p. 77): “A name
established for a taxon at any rank in the
family group is deemed to be simultaneously
established with the same author and date
for taxa based upon the same name-bearing
type (type genus) at other ranks in the fam-
ily group, with appropriate mandatory
change of suffix [Art. 34a).” Such changes of
rank and concomitant changes of endings as
elevation of a tribe to subfamily rank or of a
subfamily to family rank, if introduced sub-
sequent to designation of a subfamily or
family based on the same nominotypical ge-
nus, 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 romen
translatum, abbreviated to nom. transl. Simi-
larly for clarity, authors should record the
author, date, and page of the alteration. This
is especially important for superfamilies, for
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the information of interest is the author who
initially introduced a taxon rather than the
author of the superfamily as defined by the
Code. 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 super-
family by nomen translatum is likely to fur-
nish the information on taxonomic consid-
erations that support definition of the taxon.

An example of the use of nomen
translatum is the following.

Family HEXAGENITIDAE Lameere,
1917

[nom. transl. DEMOULIN, 1954, p. 566, ex Hexagenitinae LAMEERE, 1917,
p-74]

Family-Group Names: Use of

nomemn 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 addi-
tion, they include somewhat arbitrarily cho-
sen 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

[rom. correct. PETRUNKEVITCH, 1955, p. 73, pro Palacoscorpionidae
LENMANN, 1944, p. 177]

Family-group Names: Replacements

Family-group names are formed by add-
ing combinations of letters, which are pre-
scribed for family and subfamily, to the stem
of the name belonging to the 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 first
that gives its name in a publication to a
family-group taxon. Once fixed, the family-
group name remains tied to this nomino-
typical genus even if the generic name is
changed by reason of status as a junior hom-
onym or junior synonym, either objective or
subjective. Seemingly, the Code requires re-
placement of a family-group name only if
the nominotypical genus is found to have
been a junior homonym when it was pro-
posed (Code, Article 39, p. 79), in which case
“... it must be replaced either by the next
oldest available name from among its syn-
onyms, including those of its subordinate
taxa, or, if there is no such name, by a new
replacement name based on the valid name
of the former type genus.” Authorship and
date of the new, replacement family-group
name are determined by its first publication,
but, for subsequent application of the rule of
priority, the name takes the date of the old,
replaced name (see Recommendation 40A).
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 11f). These demand replace-
ment 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 sub-
jective synonyms if they have priority of
publication, for opinions of the same worker
may change over time. The retention of first-
published family-group names that are
found to be based on junior objective syn-
onyms, however, is less clearly desirable, es-
pecially 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 objec-
tive synonym because the latter happens to
have priority of publication is unsettling.

A family-group name may need to be re-
placed 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 Codeaffect only lower-
rank categories: subspecies to superfamily.
Suprafamilial categories (suborder to phy-
lum) are either not mentioned or explicitly
placed outside of the application of zoologi-
cal rules. The Copenhagen Decisions on Zoo-
logical Nomenclature (1953, Articles 59 to
69) proposed adopting rules for naming sub-
orders 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 taxonomic freedom of
workers. Procedures were outlined for apply-
ing the rule of priority and the rule of hom-
onymy to suprafamilial taxa and for dealing
with the names of such taxa and their au-
thorship, with assigned dates, if they should
be transferred on taxonomic grounds from
one rank to another. The adoption of termi-
nations of names, different for each category
but uniform within each, was recommended.

The Colloquium on Zoological Nomen-
clature, which met in London during the
week just before the 15th International Con-
gress of Zoology convened in 1958, thor-
oughly discussed the proposals for regulating
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 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 taxonomic
work rather than aiding it. No basis for es-
tablishing such types and for naming these
taxa has yet been provided.

The considerations just stated do not pre-
vent the editors of the Treatise from making
rules for dealing with suprafamilial groups of
animals described and illustrated in this pub-
lication. Some uniformity is needed, espe-
cially for the guidance of Treatise authors.
This policy should accord with recognized
general practice among zoologists; but where
general practice is indeterminate or nonexist-
ent, our own procedure in suprafamilial no-
menclature 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
suprafamilial taxa that, on taxonomic
grounds, are changed from their originally
assigned rank. Accordingly, a few rules ex-
pressing 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
rull.

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 in-
cluded genus (e.g., Bellerophontina,
Nautilida, Fungiina) or on arbitrary combi-
nations of letters (e.g., Yuania); none of
these, however, can end in -idae or -inae,
which terminations are reserved for family-
group taxa. No suprafamilial name identical
:n form to that of a genus or to another pub-
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lished suprafamilial name should be em-
ployed (e.g., order Decapoda LATREILLE,
1803, crustaceans, and order Decapoda
LeacH, 1818, cephalopods; suborder
Chonetoidea MUIR-Woo0D, 1955, and genus
Chonetoidea JoNgs, 1928). Worthy of notice
is the classificatory and nomenclatorial dis-
tinction between suprafamilial and family-
group taxa that, respectively, are named from
the same type genus, since one is not consid-
ered to be transferable to the other (e.g., sub-
order Bellerophontina ULricH & SCOFIELD,
1897; superfamily Bellerophontacea
McCoy, 1851; family Bellerophontidae
McCoy, 1851). Family-group names are not
coordinate with suprafamilial names.

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 ap-
plied by zoologists to taxa above the family-
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 Kosavasii,
1935, p. 811

A name revised from its previously pub-
lished form merely by adoption of a different
termination without changing taxonomic
rank is an altered name (rnomen correctum).

Order DISPARIDA
Moore & Laudon, 1943

[nom. correct. MOORE in MOORE, LALICKER, & FISCHER, 1952, p. 613, pre
order Disparata MOORE & LauDoN, 1943, p. 24]



A suprafamilial name revised from its pre-
viously published rank with accompanying
change of termination, which signal 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 JAEkFL, 1918, p. 90)

5. The authorship and date of nomino-
typical 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 et al., 1964, p. 128, ex order
Endoceroidea TEICHERT, 1933, p. 214]

Order ENDOCERIDA Teichert, 1933

[rom. correct. TEICHERT in TEICHERT e# l, 1964, p. 165, pro order
Endoceroidea TEICHERT, 1933, p. 214]

Suborder ENDOCERINA Teichert, 1933

[rom. correcr. TEICHERT in TEICHERT et al., 1964, p. 165, ex
Endoceratina SweeT, 1958, p. 33, suborder]

TAXONOMIC EMENDATION

Emendation has two distinct meanings as
regards zoological nomenclature. These are
(1) alteration of a name itself in various ways
for various reasons, as has been reviewed, and
(2) alteration of the taxonomic scope or con-
cept for which a name is used. The Code
(Article 33a and Glossary, p. 148) concerns
itself only with the first type of emendation,
applying the term to intentional changes,
either justified or unjustified, of the original
spelling of a name. The second type of emen-
dation primarily concerns classification and
inherently is not associated with change of
name. Little attention generally has been
paid to this distinction in spite of its signifi-
cance.

Most 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
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diagnosis of the assemblage covered by the
name. The abbreviation emend. then accom-
panies the name with statement of the au-
thor and date of the emendation. On the
other hand, many systematists think that
publication of emend. with a zoological name
is valueless because taxonomic concepts are
altered whenever a subspecies, species, genus,
or other taxon is incorporated into or re-
moved from a higher zoological taxon. Inevi-
tably associated with such classificatory ex-
pansions 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 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 aid to subsequent workers in taking ac-
count of the altered nomenclatorial usage
and to indicate where in the literature cogent
discussion may be found. Authors of contri-
butions to the Treatise are encouraged to in-
clude records of all especially noteworthy
emendations of this nature, using the abbre-
viation 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, exsuborder Orthoidea SchucHERT & Cooper, 1932, p. 43; emend.,
WiLtams & WRIGHT, 1965, p. 299]

Subfamily ROVEACRININAE
Peck, 1943

[Roveacrininae PECK, 1943, p. 465; emend., PECK in MOORE & TEICIIERT,
1978, p. 921}

STYLE IN GENERIC DESCRIPTIONS
Citation of Type Species

In the Treatise the name of the type species
of each genus and subgenus is given imme-
diately following the generic name with its
accompanying author, date, and page refer-
ence 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, ac-
companied by an asterisk (*), with notation
of the author and date of original publica-
tion. An exception in this procedure is made,
however, 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 ini-
tial letter of the generic name followed 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 Sivpson, 1900, p. 214 [*S. aggre-
gatum; OD]

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

Eopachydiscus WRIGHT, 1955, p. 570 [*Pachydiscus

laevicaniculatus Lasswitz, 1904, p. 236; OD;
=Ammonites marcianus SHUMARD, 1854, p. 209

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

Prionocyclus MEEK, 1871b, p. 298 [*Ammonites
serratocarinatus MEEK, 1871a, p. 429, non

STOLICZKA, 1964, p. 57; = Prionocyclus wyomingensis
MEEK, 1876, p. 452]

In the Treatise the name of the type species
is always given in the exact form it had in the
original publication except that diacritical
marks are removed. Where other mandatory
changes are required, these are introduced
later in the text, typically in a figure caption.

Original Fixation of Type Species

It is desirable to record the manner of es-
tablishing the type species, whether by origi-
nal designation (OD) or by subsequent
designation (SD). The type species of a ge-
nus or subgenus, according to provisions of
the Codle, may be fixed in various ways in the
original publication; or it may be fixed sub-
sequently in ways specified by the Code (Ar-
ticle 68) and described in the next section.
Type species fixed in the original publication
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include (1) original designation (in the Trea-
tise indicated by “OD”) when the type spe-
cies is explicitly stated or (before 1931) indi-
cated by “n. gen., n. sp.” (or its equivalent)
applied to a single species included in a new
genus, (2) defined by use of #pus 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 iden-
tical to an included species name not indi-
cated as the type.

Subsequent Fixation of Type Species

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 subsequent
author (who may be the same person as the
original author) and the date of publishing
the subsequent designation. Some genera, as
first described and named, included no men-
tioned 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 automati-
cally becomes 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 pub-
lication names two or more species as be-
longing 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 action of the International Com-

mission of Zoological Nomenclature using

its plenary powers. Definition in this way
may set aside application of the Codeso 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 estab-
lished after 1930 and not accompanied by
fixation of a type species through original
designation or original indication is not
available (Code, Article 13b). Effort of a sub-
sequent author to validate such a name by
subsequent designation of a type species con-
stitutes 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 hom-
onym is invalid, it must be replaced by some
other name. For example, Callophora HaiL,
1852, introduced for Paleozoic trepostomate
bryozoans, is invalid because Gray in 1848
published the same name for Cretaceous-to-
Holocene cheilostomate bryozoans. BASSLER
in 1911 introduced the new name
Hallophora to replace HaLL's homonym. The
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Treatise style of entry is given below. Note
that in previous volumes of the Treatise such
replacement names would have included the
designation “nom. subst. pro.”

Hallophora BassLEr, 1911, p. 325, nom. nov. pro
Callophora HaLL, 1852, p. 144, non GRray, 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 gen-
erally avoided). An exact bibliographic refer-
ence 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 of the existence of
a junior homonym generally is made.

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 errors for later
workers who are unaware that a supposed
first publication that they have in hand is not
actually the original one. Although the
names were separately published, they are
identical and therefore definable as hom-
onyms; at the same time they are absolute
synonyms. For the guidance of all con-
cerned, it seems desirable to record such
names as synonymous homonyms. In the
Treatise the junior of one of these is indicated
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 later-intro-
duced name 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, arc nomenclatorial homonyms.
They are also synonyms. Wherever encoun-



rered, such synonymous homonyms are dis-
tinguished in the T7eatise in the same man-
ner as generic names.

A rare but special case of homonymy ex-
ists when identical family names are formed
trrom generic names having the same stem
out differing in their endings. An example is
the family name Scutellidae R. & E. Rich-
TER, 1925, based on Scutellum Puscu, 1833,
a trilobite. This name is a junior homonym
of Scutellidae Gray, 1825, based on the echi-
noid genus Scusella 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
differing date are recognized, these are ar-
ranged in chronological order. Objective
synonyms are indicated by the accompany-
ing designation “obj.,” others being under-
stood 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.
insolitum; OD)] [=Zonastraea TSYGANKO in SPASSKIY,
Kravrsov, & TsyGanko, 1971, p. 85, nom. nud.;
Zonastraea TSYGANKO, 1972, p. 21 (type, Z. graciosa;
OD)]

Kodonophyllum WEeDEKIND, 1927, p. 34
[ *Streptelasma Milne-Edwardsi Dypowski, 1873, p.
409; OD; =Madrepora truncata LINNE, 1758, p.
795, see SMITH & TREMBERTH, 1929, p. 368]
[=Patrophontes LANG & SMITR, 1927, p. 456 (type,
Madrepora truncata LINNE, 1758, p. 795; OD);
Codonophyllum 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 ICZN, which may use its plenary
powers to set aside the unwanted name, vali-
date the wanted one, and place the con-
cerned names on appropriate official lists.

MATTERS SPECIFIC TO THIS
YOLUME

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. Glo-
bal 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 expects
confusion among readers in the future as
they try to decipher such geographical terms
as U.S.S.R.,, Yugoslavia, or Ceylon. Such
confusion is unavoidable, as books must be
completed and published at some real time.
Libraries would be limited indeed if publica-
tion were always to be delayed until the
world had settled down.

Insofar as possible, ammonoid genera
from the former Soviet Union are referred to
the republics in which they are found. In
some instances, however, other kinds of in-
formation ate given. For example, the distri-
bution of Arcthoplites is noted as central
Russia and Transcaspia, whereas Lewesiceras
is said to have come from central Asia and
Anahoplitoides from Transcaspia and eastern
Siberia. In addition, such terms as central
Europe and western Europe are likely to
mean different things to different people. A
certain amount of 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 pa-
leontology is not yet finished, and the geo-
graphical ranges of many genera are imper-
fectly known.

Range Charts and Stratigraphical Ranges

Readers may notice that stratigraphical
range charts in this volume are somewhat
different from those in volumes published
before 1992. Charts herein were prepared
using RangeChart, an unpublished, com-
puter-software program developed by Ken-
neth C. Hood and David W. Foster, both



now with Exxon, when they were graduate
students at The University of Kansas.
RangeChart sorts the taxa by their ranges
and the degree of certainty of those ranges
and uses different weights of lines for differ-
ent categories. A revised version of the pro-
gram, RangeChart 2.0, is in preparation.
Few higher taxa are more biostrati-
graphically restricted than the higher taxa of
ammonoids. Nevertheless, although ammo-
noids are especially good guide fossils for
zoning the Mesozoic, dividing their discus-
sion on a temporal rather than a biosystem-
atic basis presents problems. Cretaceous
ammonoids have Jurassic ancestors, some
genera of which are more appropriately dealt
with in the volume on Triassic and Jurassic
ammonoids, which will be published later,
In the discussion of the order Ammonoidea
on page one of this volume, the rationale for
treating genera is presented, that is, for either
discussing genera fully or only listing them.
Stratigraphic subdivisions of the Creta-
ceous follow BIRKELUND and others (1984),
including their recommendation (p. 3) “... to
use the prefixes Lower and Upper or Lower,
Middle and Upper for these substages so as
to avoid introduction of new substage
names.” Moreover, because of disagreement
as to how many Cretaceous stages to include
in the Neocomian and Senonian Subseries,
BIRKELUND and others recommend against
formally recognizing these two subseries.
The Ryazanian and Berriasian are very ap-
proximately equivalent, but because of pro-
vincialism ar the Jurassic-Cretaceous bound-
ary doubt remains as to the exact correlation
between the top and bottom boundaries of
these stages. For this reason, the two cannot
be equated (C. W. WRIGHT, 1995, personal
communication). In the stratigraphical range
chart, those taxa the ranges of which are
given in the text as Ryazanian are shown as
Berriasian and marked with an asterisk. Fi-
nally, those who would use this volume as a
source of data for other purposes have their
work cut out for them. Ranges in the text are
given to formally defined substages, but limi-
tations of space necessitated giving ranges

only to stage on the stratigraphical range
charts. In references to stratigraphical and
biogeographical ranges of subgenera that
coincide with those of the genus of which
they are a part, occurrence and distribution
mean different things: “occurrence as for ge-
nus” refers to stratigraphy; “distribution as
for genus” refers to biogeography.

Terminology for Sutures

The terminology that is used herein to
describe ammonoid sutures is that of
WEDEKIND (1916) as reviewed by KurimMann
and WieDMANN (1970). E refers to external
lobe; L refers to lateral lobe; U refers to
umbilical lobe; and I refers to internal lobe.

Bibliographic Citations

One aspect of citations of the literature
requires explanation. Some of the older lit-
erature is more readily available as reprints
than in its originally published form. It was
once the practice of printers to repaginate
reprints, Thus, two page numbers are given
in some references. For example, in the fol-
lowing citation, UHLIG, 1883, p. 227(100),
page 227 is the page in the original publica-
tion, and page 100 is the page in the reprint.

Names of Authors: Translation and
Transliteration

Chinese scientists have become increas-
ingly active in systematic paleontology in the
past two decades. Chinese names cause head-
aches for English-language bibliographers for
two reasons. First, no scheme exists for one-
to-one transliteration of Chinese 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 com-
mon family name in the world reportedly
held by some one billion people, might also
be spelled Zhang. The principal purpose of
a bibliography is to provide the reader with
entry into the literature. Quite arbitrarily,
therefore, in the interest of information re-
trieval, 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
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 often reverse the order,
putting the family name last as is the West-
ern custom. Thus, for example, Dr. Yi-Maw
Chang, now on the staff of the Paleontologi-
cal Institute, was Chang Yi-Maw when he
lived in Taiwan. When he came to America,
he became Yi-Maw Chang, and his subse-
quent bibliographic citations are listed as
“Chang, Yi-Maw.” The Treatise staff has
adopted the convention of listing family
names first, inserting a comma, and follow-
ing this with given names or initials. We do
this even for Chinese authors who have not
reversed their names in the Western fashion.

Several systems exist for transliterating the
Cyrillic alphabet into the roman alphabet.
We have adopted System II from ]. Thomas
Shaw’s Transliteration of Modern Russian for
English-Language Publications, which is the
same as the Library of Congress system for
transliteration of modern Russian with dia-
critical marks omitted.
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AUTHOR’S PREFACE

Since the first edition of volume L ap-
peared in 1957, quite apart from the grear
mass of publications of Cretaceous ammo-
nites that has led to an approximate dou-
bling of available generic taxa, there have
been six special developments that have
affected the contents of this volume of the
second edition. (1) The general recognition
of dimorphism, presumably sexual, now
identified in almost all Cretaceous families,
has considerably modified knowledge of gen-
era as well as species and has led to many in-
stances of synonymy. (2) In contrast, large
numbers of progenetic dwarf genera, them-
selves dimorphic, have been described, and
facile actribution of these forms as micro-
conchs of much larger taxa has been avoided.
(3) Advances in the understanding of sutural
ontogeny, particularly of the four- and five-
lobed primary sutures, has led to great im-
provements in classification. (4) Realization
of the extent to which many famous faunas
comprise only or mainly the small nuclei of
originally much larger ammonites has
affected the diagnosis of many taxa. (5) In-
tensive research into and recollecting of clas-
sic faunas has much increased understanding
of phylogeny and stratigraphical realation-
ships. (6) Identification of aptychi as parts of
ammonite jaws, commonly identifiable only
as to family, has increased the undesirability
of treating their names as those of specific
taxa, on a level with ammonite species.

Papers have begun to appear applying cla-
distic methods to the classification of various
groups of Cretaceous ammonites. As might
be expected, these result in the proposal of a
plethora of new higher taxa. Since adoption
of these taxa in a small proportion of the

total would lead to serious discordance with
the classification of the remaining majority,
they are ignored here. No doubt a cladistic
approach will one day be applied to the
whole of the ammonites, despite their mul-
tiple convergences, the great variation of
morphology within apparent biospecies, and
our ignorance of the full sets of characters of
many species. Nevertheless, this volume has
been compiled over three and a half decades
within an earlier convention, and its author
believes that the time for a full cladistic revi-
sion has not yet come.

Working as an amateur dependent on pri-
vate resources, except for six years as a re-
search fellow at Wolfson College, Oxford,
the author could not have completed his task
without immense assistance from colleagues
and correspondents all over the world in the
form of separates of published papers, gifts
and loans of specimens, and discussion and
criticism. He owes particular debts of grati-
tude to the late W. J. Arkell, with whom he
worked on the first edition; to W. J.
Kennedy; to J. H. Callomon, who also coau-
thored the Craspeditidae; and to M. K.
Howarth, who also provided the text on
Tetragonitaceae and the lists of Cretaceous
taxa in Phylloceratina and Lytoceratina for
the present volume. The meticulous editor-
ship and other assistance from the staff of the
Treatise office have been beyond compare.

C. W. Wright
Seaborough
Dorset

United Kingdom
September 1995
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SYSTEMATIC DESCRIPTIONS

Order AMMONOIDEA
Zittel, 1884

Cretaceous ammonites belong to the four
suborders Phylloceratina, Lytoceratina,
Ammonitina, and Ancyloceratina. The long-
ranging Phylloceratina extend from low in
the Triassic to the top of the Cretaceous, and
those that occur in the Cretaceous belong to
genera that originated in the Jurassic or are
closely related to them. None of them form
a suprageneric group that is characteristic of
the Cretaceous. Consequently, Phyllocera-
tina that occur in the Cretaceous are in-
cluded in this volume as a genus list only.
Abbreviated details of their type species, syn-
onyms, and biostratigraphical ranges within
the Cretaceous are given here, but a full de-
scription of each genus will be found in the
Jurassic volume of the ammonoid Treatise.

Lytoceratina range from the base of the
Jurassic to the top of the Cretaceous, and
two superfamilies are recognized, Lytocera-
taceae and Tetragonitaceae. Cretaceous Lyto-
cerataceae range to the Cenomanian and
belong to genera that originated in the Juras-
sic or are closely related to them, so they are
also included here as a generic list only.
These genera will be described fully in the
lurassic Treatise volume. Tetragonitaceae, on
the other hand, are confined to the Creta-
ceous, where they form a characteristic su-
serfamily ranging from the Barremian to the
Maastrichtian. They are described in full in
chis volume.

Ammonitina likewise range from the base
of the Jurassic to the top of the Cretaceous.
A few survivors of the largely Jurassic Hap-
‘ocerataceae, Haploceratidae and Oppeliidae

Streblitinae), range into the Cretaceous and
zre described in this volume with the wholly
Cretaceous Oppeliidae (Aconeceratinae) and
Binneyitidae. The Perisphinctaceae are pre-
Jdominately Jurassic, but three important
-amilies—Polyptychitidae, Olcostephanidae,
znd Neocomitidae—are mainly Lower Cre-
-zceous and, with minor derivative families,

are fully described here. Desmocerataceae,
Pulchelliaceae, Hoplitaceae, and Acantho-
cerataceae are wholly Cretaceous and are
dealt with in this volume.

Ancyloceratina had a few late Jurassic
members but flourished in the Cretaceous
and are all described in this volume.

Suborder PHYLLOCERATINA
Arkell, 1950

Superfamily
PHYLLOCERATACEAE
Zittel, 1884

Family PHYLLOCERATIDAE
Zittel, 1884

Subfamily PHYLLOCERATINAE
Zittel, 1884

Phylloceras (Phylloceras) SUEss, 1865 [*Ammonites
heterophyllus J. SOWERBY, 1820] [=Rhacoceras
Hyarr, 1867; Xeinophylloceras BUCKMAN, 1921 in
1909-1930; Heterophylloceras Kovacs, 1939;
Pseudophylloceras BEZNosov, 1957]. Lower Creta-
ceous (Berriasian—Barremian).

P. (Partschiceras) Fucing, 1923 in 1923-1935 [*Am-
monites partschi HAUER, 1854, non KLIPSTEIN, 1843)]
[=Procliviceras Fucini, 1923 in 1923-1935;
Macrophylioceras SPATH, 1927a; Proclivioceras Ro-
MAN, 1938; Partschiphylloceras RoMaN, 1938;
Adobofoloceras JoLy, 1977). Lower Cretaceous (Ber-
réiasian)-Upper Cretaceous (Maastrichtian).

P. (Zetoceras) Kovacs, 1939 [*Ammonites zetes OR-
BIGNY, 1850a] [=Lavizzaroceras Kovacs, 1939].
Lower Cretaceous (Berriasian—Valanginian).

Phyllopachyceras SPATH, 1925¢ [*Ammonites in-
Sfundibulum ORBIGNY, 1841]. Lower Cretaceous (Bar-
remian)—Upper Cretaceous (Maastrichtian).

Hypophylloceras (Hypophylloceras) SALFELD, 1924
[*Phylloceras onoense STANTON, 1895] [=Goreto-
phylloceras COLLIGNON, 1948; Euphylloceras
DRUSHCHITS, 1953b; Aphroditiceras MAHMOUD,
1955]. Lower Cretaceous (Valanginian)—Upper Cre-
taceous (Cenomanian).

H. (Neophylloceras) SHiMIZU, 1934 [*Ammonires
(Scaphites?) ramosus MEEK, 1857] [=Paraphylloceras
SHIMIZU, 1935a, non SALFELD, 1919; Hyporbulites
BREISTROFFER, 1947a; Epiphylloceras COLLIGNON,
1956]. Lower Cretaceous (Aptian)—Upper Cretaceous
(Maastrichtian).

Carinophylloceras KLINGER, WIEDMANN, & KENNEDY,
1975 [*C. collignoni KLINGER, WIEDMANN, & KEN-
NEDY). Lower Cretaceous (Lower Albian).
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Subfamily CALLIPHYLLOCERATINAE
Spath, 1927

Calliphylloceras SpaTH, 1927a [* Phylloceras disputabile
ZITTEL, 1869] [=Neocalliphylloceras BESAIRIE, 1936;
Capitanioceras Kovacs, 1939]. Lower Cretaceous
(Berriasian—Aibian).

Holcophylloceras SpaTH, 1927a [*Phylloceras
mediterraneum NEUMAYR, 1871) [=Salfeldiella
SeaTH, 1927a; Telegdiceras Kovacs, 1942]. Lower
Cretaceous (Berriasian—Aptian).

Ptychophylloceras Seat, 1927a [* Phylloceras feddeni
WAAGEN, 1875 in 1873-1875] [=Tatroceras
Kovacs, 1939; Neumayriceras SORRENTINO, 1942,
non ROLLIER, 1909; Tatrophylloceras BEZNOSOV,
1957). Lower Cretaceous (Berriasian—Aptian).

Sowerbyceras PARONA & BONARELLI, -1895 [*Ammo-
nites tortisulcatus ORBIGNY, 1841) [=Martelliceras
SORRENTINO, 1942, non SCHINDEWOLF, 1925;
Gyrophyllites WIiEDMANN, 1963]. Lower Cretaceous
(Berriasian—Albian).

Suborder LYTOCERATINA
Hyatt, 1889

Superfamily LYTOCERATACEAE
Neumayr, 1875b

Family LYTOCERATIDAE
Neumayr, 1875b

Subfamily LYTOCERATINAE
Neumayr, 1875b

Lytoceras SUEss, 1865 [*Ammonites fimbriatus ].
SOWERBY, 1817a) [=Ophiceras SUEss, 1865; Thysa-
noceras HYATT, 1867; Thysanolytoceras BUCKMAN,
1905; Trachylytoceras BUCKMAN, 1913 in 1909-
1930; Fimbrilytoceras BuckMaN, 1918 in 1909-
1930; Kallilytoceras BuckMaN, 1921 in 1909-1930;
Lobolytoceras Buckman, 1923 in 1909-1930;
Cosmolytoceras SPATH, 1924; Crenilytoceras Buck-
MAN, 1926 in 1909-1930; Orcholytoceras BUCKMAN,
1926 in 1909-1930; Szturnoceras ANDERSON, 1938;
Biasaloceras DRUSHCHITS, 1953a; Dinolytoceras
BEZNOSOV, 1956; Valentolytoceras BEZNOsOV, 1956].
Lower Cretaceous (Berriasian)-Upper Cretaceous
(Cenomanian).

Pterolytoceras SPATH, 1927a [*Ammonites exoticus
OPPEL, 1863 in 1862-1863]. Lower Cretaceous (Ber-
riasian—Valanginian).

Eulytoceras SPATH, 1927a [* Ammonites inaequalicosta-
tus ORBIGNY, 1840). Lower Cretaceous (Hauterivian—
Lower Aptian).

Hemilytoceras SPaTH, 1927a [*Ammonites immanis
OprrEL, 1865]. ?Lower Cretaceous.

Metalytoceras SPATH, 1927a [*Lyroceras triboleti
UnLG, 1902]. Lower Cretaceous (Valanginian).
Ammonoceratites BOWDITCH, 1822 [*Ammonites
lamarcki BowDITCH, 1822] [=Ammonoceras La-

MARCK, 1822]. Lower Cretaceous (Albian).

Argonauticeras ANDERSON, 1938 [* Lytoceras argonau-
tarum ANDERSON, 1902] [=Pseudotetragonites
DRUSHCHITS, 1956). Lower Cretaceous (Upper
Aptian—Middle Albian).

Pictetia UHLIG, 1883 [* Crioceras astierianum ORBIGNY,
1842]. Lower Cretaceous (Upper Aptian—Middle
Albian).

Protetragonites HYATT, 1900 [*Ammonites quadriscul-
catus ORBIGNY, 1841] [=Hemitetragonites SPATH,
1927a; Leptotetragonites SPATH, 1927a). Lower Cre-
taceous (Berriasian—Upper Albian).

Carinolytoceras WIEDMANN, 1962¢ [*C. carinatum
WIEDMANN, 1962c]. Lower Cretaceous (Upper
Aptian).

Superfamily
TETRAGONITACEAE
Hyatt, 1900

[nom. transl. WiEDMANN, 1962a, p. 147, ex Tetragonitidae HyATT, 1900,
p- 568]

More involute than Lytocerataceae, with
whorl section less circular and becoming
angled in some forms; several auxiliary
saddles developing in suture line; shell lirate,
striate, smooth, or occasionally strongly
ribbed, and constrictions usually present.
Lower Cretaceous (Barremian)~Upper Creta-
ceous (Maastrichtian).

Derived from Protetragonites (Lytocer-
atidae) in the Barremian, The two families,
Gaudryceratidae and Tetragonitidae, are
closely related in the Lower Cretaceous but
more distinct in the Upper Cretaceous.
Gaudryceratidae retain the quinquelobate
primary suture of the Lytocerataceae, but
some Tetragonitidae develop a sexlobate pri-
mary suture. HENDERSON, 1970; KENNEDY &
HENDERSON, 1992a; KuLLMANN & WIED-
MANN, 1970; MurrHy, 1967¢c; WIEDMANN,
1962a, 1962b; WricHT & KENNEDY, 1984;
WRIGHT & MATsuMOTO, 1954.

Family GAUDRYCERATIDAE
Spath, 1927

[Gaudryceratidae SpatH, 1927a, p. 66] [=Gaudryceratinae WRIGHT,
1957b, p. 200; Hypogaudryceratinae SHIMizU, 1934, p. 67; Kossmatellinae
BREISTROFFER, 1953b, p. 71; Vertebritinae WiEDMANN, 19624, p. 150]

Whorl! section typically rounded or ellip-
tical, sometimes depressed; shell ornamented
with lirae or fine riblets, occasionally
smooth, and with constrictions; suture with
symmetrically bifid saddles and a single main
saddle in internal suture, but with additional
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small saddles in some forms. KENNEDY &
KLINGER, 1979b; KENNEDY & SUMMES-
BERGER, 1986. Lower Cretaceous (Barre-
mian)-Upper Cretaceous (Maastrichtian).

Eogaudryceras SPATH, 1927a, p. 66 [*Ammonites
numidus CoOQUAND, 1880, p. 22; OD]. Moderately
evolute; whotl section rounded to rectangular;
smooth or ornamented with fine radial lirae; con-
strictions present in some and may become strong.
KENNEDY & KLINGER, 1979b. Lower Cretaceous
(Barremian—Upper Albian): France, Spain, England,
Bulgaria, Caucasus, Italy, Switzerland, Algeria,
South Africa (Zululand), Madagascar, Egypt
(Sinai), California, Antarctica (Alexander Island).
E. (Eogaudryceras). Whorl section initially trap-

ezoidal, becoming rounded and sometimes com-
pressed in adults; fine, sinuous lirac projected
strongly forwards over venter, but mold is
smooth; constrictions weak or absent, typically
on inner whorls only; suture with symmetrically
bifid saddles and large suspensive lobe. MURPHY,
1967¢. Occurrence and distribution as for ge-
nus. Fi16. 1,3a—d. *E. (E.) numidum (Co-
QUAND), Barremian; 4,6, lectotype (designated
HoOWARTH, herein), Algeria (Djebel-Ouach,
Constantine), X1 (Sayn, 1890, pl. 1, fig. 3a,b);
c,d, France (Hyéges, Alpes-de-Haute Provence),
X1 (Murphy, 1967¢, pl. 5, fig. 1-2).

E. (Eotetragonites) BREISTROFFER, 1947b, p. 72 [*E.
raspaili; OD]. Whorl section initially rather de-
pressed and more angular or rectangular than in
E. (Eogaudryceras) at all growth stages; outer sur-
face of shell smooth or finely striate; constric-
tions moderate to strong at all growth stages and
projected gently forwards over venter; suture
line with asymmetrically bifid saddles and in-
cipient second lateral saddle in internal suture.
Derived from E. (Eogaudryceras) in the Upper
Aptian. Lower Cretaceous (Upper Aptian—Middle
Albian): France, Spain, Switzerland, Bulgaria,
Caucasus, South Africa (Zululand), Madagascar,
Egypt (Sinai), California, Antarctica (Alexander
Island). FiG. 1,14,b. *E. (Eotetragonites)
raspaili BREISTROFFER, Upper Aptian, France
(Hyeges, Alpes-de-Haute Provence); X1 (Kilian,
1913, pl. 11, fig. 3). Fic. 1,1cd. E. (E.)
wintunium (ANDERSON), Upper Aptian, north-
ern California; X1 (Murphy, 1967, pl. 3, fig.
5-6).

Anagaudryceras SHIMIZU, 1934, p. 67 [* Ammonites
sacya FORBES, 1846, p. 113; OD] [=Paragaudryceras
SHIMIZU, 1934, p. 67 (type, Gaudryceras limatum
YaBg, 1903, p. 34; OD); Murphyella MaTsuMoTO
in MATsUMOTO, MURAMOTO, & TAKAHASHI, 1972,
p- 208 (type, Kossmatella (Murphyella) enigma;
OD)]. Whorl section always rounded; early whorls
circular or depressed; later whorls compressed and
higher; mold smooth, but shell with very fine, pror-
siradiate or sinuous lirae; periodic, collared con-
strictions on inner whorls becoming more numer-
ous on outer whorls, where they form broad,

flattened, foldlike ribs. Derived from E. (Eogaudry-
ceras) in the early Albian. KENNEDY & KLINGER,
1979b; WRIGHT & KENNEDY, 1984; HENDERSON &
McNaMARA, 1985. Lower Cretaceous (Middle
Albian)-Upper Cretaceous (Maastrichtian): England,
France, Germany, Austria, Romania, Algeria,
Angola, South Africa (Zululand), Madagascar,
southeastern India, Japan, Sakhalin, Kamchatka,
Alaska, British Columbia, California, New
Zealand, Antarctica (Seymour Island). FiG.
1,4a—d. *A. sacya (Forses), Upper Albian or Cen-
omanian, southeastern India (Verdachellum); 4,6,
holotype, BMNH C.51067, X1 (new); ¢4, holo-
type of Ammonites buddha Forpes, BMNH
C.22673, X0.7 (new).

Gaudryceras GROSSOUVRE, 1894, p. 225 [*Ammonites

mitis HAUER, 1866, p. 305; SD BOULE, LEMOINE, &

THEVENIN, 1906, p. 11(31)] [=Epigaudryceras

SHIMIZU, 1934, p. 67 (type, Lytoceras striatum

JiMBo, 1894, p. 35(181); OD); Hemigaudryceras

SuMIzU, 1934, p. 67 (type, Lytoceras (Gaudryceras)

denmanense WHITEAVES, 1901, p. 31; OD);

Neogaudryceras SHIMIZU, 1934, p. 67 (type,

Gaudryceras tenuiliratum YABE, 1903, p. 19; OD);

Pseudogaudryceras SHIMIZU, 1934, p. 67 (type,

Gaudryceras tenuiliratum var. infrequens YABE, 1903,

p- 28; OD)]. Inner whortls evolute, serpenticone,

rounded or depressed; later whortls expanding more

rapidly and becoming compressed; ornamented
with lirae or wirelike, flexuous ribs, single or
branched, which may coarsen and bunch on the
outer whorls; variable, foldlike ribs may also de-
velop on the outer whorls; periodic constrictions on
inner mold marked by depressions and collars on
the shell surface. Suture with wide, bifid saddles
and lobes and a retracted suspensive lobe. Lirae and
ribs coarser than in Anagaudryceras. KENNEDY &

KLINGER, 1979b. Lower Cretaceous (Upper Albian)—

Upper Cretaceous (Maastrichtian): worldwide.

G. (Gaudryceras). Large, with constrictions; devel-
oping foldlike ribs on body chamber. KENNEDY
& SUMMESBERGER, 1979. Occurrence and distri-
bution as for genus. FiG. 2,44,b. *G. (G.)
mite (HAUER), Coniacian, Gosau Beds, Austria
(Strobl, Wolfgangsee); holotype, X0.7 (Kennedy
& Summesberger, 1979, pl. 1).

G. (Mesogaudryceras) SPATH, 1927a, p. 66 [*Am-
monites leptonema SHARPE, 1855, p. 32; OD].
Smaller, more involute and expanding more
quickly than G. (Gaudryceras); whorls more
compressed from an early stage, sometimes de-
veloping trigonal whotl section, widest near um-
bilicus, and with narrowly arched venter; lirae
distant at first, then fine, dense, and strongly
projected on the venter; no constrictions.
WRIGHT & KENNEDY, 1984. Upper Cretaceous
(Lower Cenomanian—Middle Cenomanian): En-
gland, France, Germany, Romania, Ukraine
(Crimea), Turkmenistan (Kopet-Dag), Green-
land. Fi1G. 2,3a,b. *G. (M.) leptonema
(Suareg), Lower or Middle Cenomanian, Lower
Chalk, England (Ventnor, Isle of Wight); holo-
type, GSM 7762, X1.
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Eogaudryceras

2b

Vertebrites v

Anagaudryceras

Fic. 1. Gaudryceratidae (p. 3-5)

Vertebrites MARSHALL, 1926, p. 138 [V murdochi;

M]. Very evolute, slowly expanding serpenricones
retaining depressed, subrectangular whorl section
throughout growth; fine, prorsiradiate lirae divid-
ing into many finer lirae over venter; internal suture
containing several saddles, HENDERSON, 1970; Ken-

NEDY & KLINGER, 1979b. Upper Cretaceous (Santo-
nian—Maastrichtian): Belgium, Algeria, South Af-
rica (Zululand, Pondoland), Madagascar, southeast-
ern India, Japan, New Caledonia, New Zealand,
California, Texas, Mexico, Chile. Fic. 1,2a-c.
*V murdochi MarsHaLL, Upper Campanian, New
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Zealand (west shore of Waitapu Bay, Whangaroa
Harbour); 4, lectotype, X1; 4, lectotype, X1.7; ¢,
lectotype, X4 (all Marshall, 1926, pl. 20, fig. 9, pl.
30, fig. 1-2).

Zelandites MARSHALL, 1926, p. 147 [*Z. kaiparaensis;

M] [=Varunaites Smizu, 1926, p. 548 (type, Am-
monites varuna FORBES, 1846, p. 107; OD);
Hypogaudryceras SHIMIZU, 1934, p. 67 (type,
Desmoceras kawanoi JIMBO, 1894, p. 28(174); M);
Anazelandites MaTsumoTo, 1938c, p. 146 (type,
Lytoceras (Gaudryceras) flicki PERVINQUIERE, 1907, p.
65; OD)]. Earliesc whorls round but quickly be-

1b

Zelandites

coming more compressed, high-whorled, and more
involute, typically with long, sloping umbilical
walls and whorl sides convergent towards a rounded
venter; smooth or with very fine lirae and frequent,
moderate to strong, radial or prorsiradiare and gen-
tly sinuous constrictions on internal mold; suture
with asymmetrical first lateral lobe and many re-
curved auxiliary saddles. Lower Cretaceons (Lower
Albian)-Upper Cretaceous (Upper Maastrichtian):
England, France, Sardinia, Spain, Tunisia, South
Africa (Zululand), Madagascar, soucheastern India,
Japan, Sakhalin, New Zealand, Alaska, British Co-

Kossmatella

S
2

SRR
SRR

i

JEEERY

Gaudryceras

Fic. 2. Gaudryceratidae (p. 3-6)
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lumbia, California, Chile, Antarctica (Seymour Is-
land). FIG. 2,14,b. * Z. kaiparaensis MARSHALL,
Upper Campanian, New Zealand (Bull’s Point,
Kaipara Harbour); paralectotype, X1.5 (Marshall,
1926, pl. 31, fig. 1-2). FiG. 2,1c,d. Z. varuna
(FORBES), Maastrichtian, Seymour Island; X1.4
(Macellari, 1986, fig. 11.11-12).

Kossmatella Jacos, 1907, p. 285 [*Ammonites
agassizianus PICTET, 1847, p. 303; SD Roman,
1938, p. 43] (= Guderianites WIEDMANN, 1962b, p.
63 (type, Kossmatella costata H. DOUVILLE, 1916, p.
96; OD)]. Whorl section rounded and depressed in
early whorls and becoming higher, compressed, and
more involute in later whorls; deep constrictions
occurring on inner mold, with large lateral bulge
between constrictions; bulges in some forming
swollen lateral tubercles, in others forming a row of
nodes near umbilical edge which bifurcate or trifur-
cate into smaller bulges that are continuous over
venter; shell surface with fine, single or bifurcating
lirae; suture containing several recurved auxiliary
saddles. WIEDMANN, 1962b; WIEDMANN & DIgNI,
1968; KENNEDY & KLINGER, 1979b. Lower Creta-
ceous (Upper Aptian)-Upper Cretaceous (Middle
Cenomanian): France, Spain, Sardinia, Italy, Po-
land, South Africa (Zululand), Madagascar, Egypt
(Sinai), southeastern India, Alaska, California,
Mexico. FIG. 2,2a—¢c. *K. agassizianus (PICTET),
Upper Albian, Switzerland (Saxonet, Savoyen); 4,6,
lectotype, Muséum d’Histoire Naturelle de Genéve,
Pi“GV”/4,3a,b,d, X1 (new); ¢, X5 (Wiedmann,
1962a, p. 166, fig. 25).

Family TETRAGONITIDAE
Hyatt, 1900

[Tetragonitidae HyarT, 1900, p. 568]

Whorl section rectangular or trapezoidal
in early whorls, sometimes depressed; usu-
ally smooth, but some genera lirate or striate;
constrictions on internal mold strongly pror-
siradiate but usually recurved across venter,
corresponding with collars on outer shell
surface; major saddles of suture are irregu-
larly trifid, several auxiliary saddles present,
and there are two or more saddles in internal
suture; dorsal lobe may form a septal lobe on
preceding septum. Derived from Eogaudry-
ceras. MURPHY, 1967c; KENNEDY & KLINGER,
1977a. Lower Cretaceous (Upper Aptian)—
Upper Cretaceous (Maastrichtian).

Subfamily TETRAGONITINAE
Hyatt, 1900

{nom. transl. WRIGHT, 1957b, p. 203, ex Tetragonitidae HvatT, 1900, p.
568]

Whorl section angled in early whorls, but
may become rounded and inflated in later

whortls. MuUrPHY, 1967a. Lower Cretaceous
(Upper Aptian)—Upper Cretaceous (Maastrich-
tian).

Tetragonites KossMat, 1895, p. 131 [(* Ammonites
timotheanus PICTET, 1847, p. 295; OD] [=Epi-
goniceras SPATH, 1925f, p. 29 (type, Lytoceras
(Tetragonites) epigonus KossmaT, 1895, p. 135(39);
OD); Eoepigoniceras SHIMIZU, 1935a, p. 165, nom.
nud. (type, Tetragonites kingianus KOssMAT, 1895, p.
137; OD); Neoepigoniceras SHIMIZU, 1935a, p. 165,
nom nud. (type, N. schmidsi; OD); Tingriceras
CHao, 1976, p. 538 (type, T. chanaense; OD].
Moderately evolute; whorl section subrectangular,
crapezoidal, or rounded; shell smooth or with
growth lines only; usually with oblique, prorsiradi-
ate constrictions on internal mold only, with corre-
sponding collars on outside of shell; suture with
deep external lobe, several auxiliary saddles, either
straight or recurved, and two or more unequal in-
ternal saddles. KENNEDY & KLINGER, 1977a;
WRIGHT & KENNEDY, 1984. Lower Cretaceous (Up-
per Aptian)—Upper Cretaceous (Maastrichtian): En-
gland, France, Spain, Switzerland, Ukraine
(Crimea), Caucasus, Algeria, Tunisia, Angola, South
Africa (Zululand), Mozambique, Madagascar,
Egypt (Sinai), southeastern India, Tibet, Japan,
Sakhalin, New Zealand, Alaska, British Columbia,
California, Oregon, Texas, Mexico, Peru, Antarctic
Peninsula.

T. (Tetragonites). No siphonal ridge on venter;
constrictions prorsiradiate on side of whorl,
then bending backwards at ventrolateral shoul-
der to form a sinus on venter. Occurrence and
distribution as for genus. Fic. 3,3a—c. *T.
(T.) timotheanus (PIcTET), Upper Albian, Swit-
zerland (Saxonet, Savoyen); 4,b, lectorype,
Muséum d’Histoire Naturelle de Genéve,
Pi”GV”/3,1, X1 (new); ¢, X3 (Wiedmann,
1962a, p. 172, fig. 31). FiG. 3,3d,e. T (T)
epigonus (KossMaT), Campanian, southeastern
India (Varagur); lectotype, X1 (Kossmat, 1895,
pl. 17, fig. 4a,b).

T. (Carinites) WIEDMANN, 1973b, p. 609 [* T spathi
FABRE, 1940, p. 214; OD]. Developing a feeble
ventral ridge; constrictions projected forwards to
form angle on venter. WRIGHT & KENNEDY,
1984. Upper Cretaceous (Middle Cenomanian):
England, France, Ukraine (Crimea), Caucasus,
Russia (Dagestan). FiG. 3,4a,b. *T. (C.)
spathi FaBRE, France (Cassis, Bouches-du-
Rhéne); holotype, X1 (Wiedmann, 1973b, pl.
8, fig. 10b,c).

Saghalinites WRIGHT 8 MATsUMOTO, 1954, p. 110 (ex
SHIMIZU, 1935a, p. 181, nom. nud.) [*Ammonites
cala FORBES, 1846, p. 104; OD]. Similar to Zetra-
gonites but more evolute, serpenticone, and with
whorls enlarging very slowly; whorl section
rounded, slightly depressed, becoming trapezoidal
or octagonal; smooth or with growth striae only;
constrictions weak to strong, usually highly oblique
and curved. KENNEDY & KLINGER, 19772; KENNEDY,
1986a; KENNEDY & HENDERSON, 1992a. Upper Cre-
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Saghalinites

Takahashia

4b

Carinites
Fig. 3. Tetragonitidae (p. 6-9)

taceous (Upper Santonian—Maastrichtian): France, *S. cala (ForBEs), Maastrichtian, southeastern India
Switzerland, The Netherlands, Denmark, Italy, (Pondicherry); 4,6, lectotype, BMNH C.51057, X1
Germany, Austria, Spain, Ukraine, Tunisia, South (new); od, paralcctorypc, BMNH C.51058, X0.7
Africa (Zululand, Pondoland), Madagascar, Japan, (new).

southeastern India, Sakhalin, Greenland, Argentina Pseudophyllites Kossmat, 1895, p. 137(41) [*Ammo-
(Patagonia), Antarctic Peninsula. FIG. 3,1a—d. nites indra FORBES, 1846, p. 105; M]. Largest
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terragonitid genus, with adults up to 300 mm in
diameter; inner whorls as in Tetragonites but quickly
becoming much more involute and inflated, with
higher whorls, a rounded whorl section, and no
constrictions; fine radial growth lines and spiral
striac forming reticulate pattern on shell; suture
highly incised, with several auxiliary saddles. Ken-
NEDY, 1986d; KENNEDY & KLINGER, 1977a; KEN-
NEDY & HENDERSON, 1992a. Upper Cretaceous (Up-
per Santonian—Upper Maastrichtian): Northern
Ireland, France, Spain, Poland, Austria, South Af-
rica (Zululand), Madagascar, southeastern India, Ja-
pan, Sakhalin, Western Australia, New Zealand,
Greenland, Alaska, British Columbia, California,
New Jersey, Mississippi, Chile, Argentina, ?Brazil,
Anrtarctic Peninsula. Fic. 4,1a—c. *P indra
(Forses), Maastrichtian, southeastern India
(Pondicherry); 4,6, lectotype, BMNH C.51068,
X0.5 (new); ¢, X0.8 (Kossmat, 1895, pl. 17, fig. 6).

Parajaubertella Marsumoro, 1942¢, p. 666 [*2

kawakitana; OD). Outer whorls like Tzkahashia or
large Anagaudryceras, enlarging rapidly, with back-

wardly curving, foldlike ribs; inner whorls of 10 to
40 mm diameter more depressed, with vertical um-
bilical walls and rounded umbilical edge; also re-
sembling a large Gabbioceras, but inner whotls hav-
ing neither the sloping umbilical walls (resulting in
a funncl-shaped umbilicus) nor the angled umbili-
cal edge of that genus; suture much incised, with
several recurved auxiliary saddles. Marsumoro,
1959; MurPpHY, 1967¢c. Lower Cretaceous (?Upper
Albian)-Upper Cretaceous (Lower Cenomanian): Ja-
pan, Sakhalin, Alaska. Fic. 4,2a—c. *P
kawakitana, Lower Cenomanian, South Sakhalin
(Yuno-sawa, Naibuchi valley); 4, holotype, Univer-
sity of Tokyo, Geology Department I-371.b, X0.5
(new); b,¢, paratypes, &, X2.5, ¢, X2 (Matsumoro,
1942¢, p. 668, fig. 2¢,d).

Takahashia Marsumoro, 1984b, p. 33 [* 70 eurcka;

OD]. Very similar to Pseudophyllites in size, shell
form, ornament, and surure, but of much older
geological age and developing moderately strong
radial ribs, which curve backwards on side of whorl
and form a shallow sinus on the venter. Upper Cre-

Parajaubertella

FiG. 4. Tetragonitidae (p. 7-8)
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taceous (Lower Cenomanian): Japan. FiG.
3,2a,b. *T eureka Matsumorto, Hokkaido
(Katsurazawa quarry, [kushumbets River); holo-
type, X0.4 (Matsumoto, 1984b, fig. 1).

Subfamily GABBIOCERATINAE
Breistroffer, 1953

[Gabbioceratinae BREISTROFFER, 1953b, p. 71}

Highly depressed, cadicone forms, with a
sharp ventrolateral angle, but may become
compressed and round-whorled on two out-
ermost whorls; shell lirate, with constrictions
and collars; suture with one or two auxiliary
saddles and two unequal internal saddles.
Derived from Eogaudryceras (E.) numidum
(Coquanp) in the mid-Aptian. WIEDMANN,
1962¢c; Murrhy, 1967b; KeENNEDY &
KLINGER, 1977a. Lower Cretaceous (Upper
Aptian)-Upper Cretaceous (Lower Cenoma-
nian).

Gabbioceras HYaTT, 1900, p. 570 [*Ammonites batesi
GAaBB, 1869, p. 132, non Trask, 1855; OD;
=Gabbioceras angulatum ANDERSON, 1902, p. 87].
Inner whorls evolute, highly depressed, cadicone,
with flat, sloping umbilical walls, sharp ventrolat-
eral angle, and highly arched venter; later whorls
losing cadicone shape to become rounded, com-
pressed, with no ventrolateral angle; shell with pror-
siradiate lirae; constrictions on inner mold, with
corresponding collars on shell surface, occurring
occasionally on cadicone whorls and more fre-
quently on outer whorls. MurpHY, 1967b. Lower
Cretaceous (Upper Aptian)-Upper Cretaceous (Lower
Cenomanian): France, Spain, Caucasus, northern
Africa, Madagascar, California. FiG. 5,1a-¢c. *G.
angulatum ANDERSON, Upper Aptian, northern
California; 4,6, lectotype of Ammonites baresi GaBs,
X0.7 (Gass, 1869, pl. 21, fig. 10); ¢, California
(Ono), X1 (Murphy, 1967b, pl. 64, fig. 1).

Jauberticeras Jacos, 1907, p. 285 [*Ammonites
Jjaubertianus ORBIGNY, 1850b, p. 200; OD] [=/au-
bertella JacoB, 1908, p. 12, 17 (type, Ammonites
Jjaubertianus ORBIGNY, 1850b, p. 200; SD SpaTH,
1927a, p. 66)]. Known only up to posterior part of
body chamber at a small size; whorls always cadi-
cone; differing from Gabbioceras in having almost
flat or only slightly arched venter; shell lirate, espe-
cially on umbilical wall, and occasional constric-
tions on internal mold corresponding with collars
on the shell. KENNEDY & KLINGER, 1977b. Lower
Cretaceous (Upper Aptian—Upper Albian): France,
Spain, Caucasus, northern Africa, Madagascar,
South Africa (Zululand). Fic. 5,2a-f *J.
jaubertianus (ORBIGNY), Upper Aptian, France
(Hyeges, Alpes-de-Haute Provence); a—, lectotype,
MNHN 5591, X1 (new); 4—f, X1 (Murphy, 1967b,
pl. 64, fig. 20-22).

Suborder AMMONITINA
Hyatt, 1889

Superfamily
HAPLOCERATACEAE
Zittel, 1884

[nom. transl. ARKELL, 1957, p. 27 }‘ e,\]'Haplocera[idae ZITTEL, 1884, p.
11

Typically compressed to discoidal; whorl
sections ranging from oval with narrowly
rounded venter to uni- or tricarinate
oxycones with sharp keel; ribbing falcoid or
falcate to obsolescent. Dimorphism moder-
ate to extreme; microconchs often with
aberrantly coiled and ornamented adult
body chambers, their peristomes with
prominent lappets. Double-valved aptychi
known in many groups, sometimes as the
only evidence of the former presence of am-
monites (Aptychus Limestone facies of the
Alps). Distribution pandemic but concen-
trated in the lower paleolatitudes of the
Tethyan Realm. Middle Jurassic (Aalenian)-
Upper Cretaceous (Lower Santonian).

The origin of the superfamily remains
uncertain. Three of the main stems appeared
more or less simultaneously in the Upper
Aalenian, but the roots must lie lower, in the
Toarcian. The lappeted microconchs point
to the Hildoceratinae, as do iterative homeo-
morphies in such characters as tricarinate
venters and midlateral spiral grooves. Rates
of evolution in some lineages were impercep-
tibly low (Lissoceratidae, Haploceratidae).
Distribution patterns coupled with the al-
most total absence of ribbing at all stages in
both dimorphs suggest a pelagic habitat for
these, akin to that of most Lytoceratina and
Phylloceratina.

Family HAPLOCERATIDAE
Zittel, 1884

{Haploceratidae ZITTEL, 1884, p. 411]

Small to medium-sized, fairly involute,
smooth, featureless shells. Strongly but in-
conspicuously dimorphic; macroconchs with
sinuous adult peristomes, moderately com-
plex septal sutures characterized by well-
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from Neaphlycticeras only in the more or less promi-

nent ventrolateral clavi and in the siphonal clavi

being up to twice as numerous as the ventrolateral.

Upper Cretaceous (Lower Cenomanian): France,

Texas, Mexico. Fic. 114,22—d. *B. hyatti

(SnarTuck), Texas; X1 (K. Young, 1979).

Stoliczkaia NEUMAYR, 1875a, p. 931 [*Ammonites

dispar ORBIGNY, 1841, p. 142; SD DIENER, 1925, p.

179]. Rather involure; umbilical seam egresses in

adulr; whorl section high and compressed to

subquadrate; primary ribs straight or slightly
curved, rounded, with numerous intercalatories or
branched secondaries; ribs normally fine in young
and coarsening, in some species suddenly, with age,
then weakening or disappearing on body chamber
(in questionable macroconchs) or persisting (in
questionable microconchs); venter in young flag,
fastigiate, or rounded, with 1, 2, or 3 tubercles;
later ribs tending to cross and thicken on venter and
tubercles to weaken or disappear. Suture wich well-
rounded folioles, tending to simplify. Lower Creta-
ceous (Upper Albian)—Upper Cretaceous (Lower Cen-
omanian): Europe, northern and western Africa,

Madagascar, southern India, Japan, Texas, Arizona,

Brazil, Mexico.

S. (Stoliczkaia) [= Villoutreysia Casgy, 1965, p. 435
(type. S. (V0) villoutreysi; OD)]. Excepr in young,
venter flar or rounded; juvenile ventrolateral and
siphonal tubercles not normally persisting; ribs
weakening or not on body chamber. Lower Cre-
taceous (Upper Albian): distribution as for ge-
nus. Fic. 115,3a-4. *S. (5.) a’ispar (Or-
BIGNY); b, France, lectotype, X0.5; c.d,
England, X0.75 (Wright & Kennedy, 1978).

S. (Shumarinaia) MaTsumoTo & INoMa, 1975, p.
276 [*S. (S.) hashimetoi; OD]. Small, moder-
ately evolute, and compressed, with early onset
of distant, wide ribs, in some species to the ex-
clusion of any fine-ribbed stage; on early parc of
body chamber, ribs angulate or raised into blunt
tubercles on shoulder. Suture simple. Superfi-
cially resembles some Brancoceratinae. Lower
Cretaceous (Upper Albian): England, Tunisia,
Nigeria, Madagascar, southern India, Japan, Bra-
zil. FiG. 115,1a—d. *8. (S.) hashimotoi, Ja-
pan; a,b, X1; ¢,d, X2 (Matsumoro & Inoma,
1975).

S. (Lamnayella) WricHT & KENNEDY, 1978, p. 394
[*S. (L.) juigneti; OD]. Medium-sized; venter
fastigiate, feebly trituberculate in young, and
evenly rounded when mature; feeble umbilical
bullae giving rise to single, rarely paired, strong,
narrow, high, distant, slightly flexed, and pror-
siradiate ribs; 1 to 3 shorter ribs intercalated
during early to middle growth; most ribs on
body chamber long, strong, and distant. Upper
Cretaceous (Lower Cenomanian): England,
France, Romania, southern India, Japan, Texas,
Mexico. Fi6. 115,2a,6. *5. (L.) juigneti,
France; X1 (Wright & Kennedy, 1978).

Ojinagiceras ConsAN & KENNEDY, 1989, p. 138 [*O.
ojinagaense; OD] [=Ojfianagiceras Conran 82 KEN-

NEDY, 1989, p. 138, pro errore, as indicated by ori-
gin and name and consistent spelling throughout
paper]. Progenetic dwarf offshoot, probably of
Stoliczkaia. Very small, involute, and compressed;
venter fastigiate on early whorls, rounding and flac-
tening later; at first with strong, conical venrrolat-
eral tubercles and flank ribs; later with primary ribs
single or branching from umbilical bullae, with one
or two intercalated secondaries; all ribs crossing
rounded venter; ornament weakening at end of
body chamber. Upper Cretaceous (Lower Cenoma-
nian); Texas.

Paracalycoceras SpaTH, 1925¢, p. 197 [*Ammonites
wiestii SHARPE, 1857, p. 47; OD] [=Costreauites
CoLLIGNON, 1929, p. 44 (type, Acanthoceras
(Prionotrepis) subvicinale BOULE, LEMOINE, &
THEVENIN, 1907, p. 11(31); OD)]. Inner whorls
involute and compressed; ribs sinuous; primaries
prorsiradiate and branching at midflank or wich
shore intercalatories; with inner and outer ventro-
lateral tubercles, the inner very weak, and wich
feeble siphonal tubercles or slight ridge. Ourer
whorls more evolute and inflated, with broad, dis-
tant primary and short intercalated ribs crossing
venter without interruption in concave curve; ribs
rursiradiate on outer part of sides. Suture with 5
lateral lobes. Upper Cretaceous (Lower Cenomanian):
England, ?Poland, Algeria, Madagascar, Texas.
FiG. 114,3a,b. * P wiestii (SHARPE), England; X0.75
(Sharpe, 1857). FiG. 114,3¢,d. P subvicinale
(BouLk, LEMOINE, & THEVENIN), Madagascar; ¢,
X1; d, X4 (Boule, Lemoine, & Thevenin, 1907).

Zuluscaphites HoOEPEN, 1955a, p. 360 [*Z
orycteropusi; QD) [=Huescarites LaTIL, 1990, p. 31
(type, H. companyi; OD)]. Rather small; whorl sec-
tion inflated, increasing rapidly, chen decreasing
before last surure; with long and short ribs; with
siphonal tubercles on at least part of shell. Lower
Cretaceons (Upper Albian): France, Spain, South
Africa (Zululand).

Family FLICKITDAE Adkins, 1928

[nom, corvect. WiGHT, 1957, p. 409, pro Flickidae Apxing, 1928, p. 217]

Dwarf derivatives of Lyelliceratidae,
Stoliczkaiinae, retaining ornament in one
subfamily and losing it and tending to very
simple, even goniatitic sutures in another.
WricHT & KENNEDY, 1979; KENNEDY &
WricHT, 1984. Lower Cretaceous (Upper
Albian)-Upper Cretaceous (Upper Cenoma-

nian).
Subfamily SALAZICERATINAE
Kennedy & Wright, 1984

[Salaziceratinae KexnEDy & WRIGHT, 1984, p. 166]

Strong ornament retained; elements of
mature suture not entire. Lower Cretaceous
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on body chamber generally rounded; ribs straight to
slightly flexuous, tending to become flat on outer
part of sides; inner and outer ventrolateral tubercles
present, former weakening and disappearing before
end of phragmocone. Macroconchs tending to be
more involute and feebly ornamented and micro-
conchs more evolute and strongly ornamented.
Differs from its presumed ancestor Plesiocanthoceras
mainly in its simplcr suture, pseudoceratitic in
some, and absence of row of siphonal tubercles (ex-
cept on early whorls of earliest species). Includes
smooth or ribbed, compressed, invelute forms and
coarsely ornamented, evolute forms. Upper Creta-
ceous (upper Middle Cenomanian—middle Upper
Cenomanian): Europe, northern and western Africa,
Madagascar, Israel, Iran, southern India, USA, Peru,
Brazil. Fic. 130, 14, 6. * M. swallovi (SHUMARD),
Texas; a, X0.75; b, X0.5 (Hyatt, 1903).

Cryptometoicoceras KENNEDY & CoppaN, 1990b, p.
409 [*C. mite: OD]. Progenetic dwarf offshoor of
Metoicoceras praecox. Sides flat, almost smooth;
conical outer ventrolateral tubercles appearing tran-
siently at beginning of body chamber, followed by
plain ribs crossing venter. Upper Cretaceous (Upper
Cenomanian): Wyoming.

Nannometoicoceras KENNEDY, 1988, p. 63 [*Metoico-
ceras acceleratum HyatT, 1903, p. 127; OD]. Dwarf
offshoot of Metoicoceras. Very involute, compressed,
with flat sides and rabulate venter. Upper Cretaceous
(Upper Cenomanian): Montana, Texas. FiG.
131,1a—d. *N. acceleratum (HyarT), Texas; a,b,
macroconch, X1; ¢4, microconch, X1 (Kennedy,
1988).

Buccinammonites KENNEDY & CoBBAN, 1990b, p. 413
[*B. minimus; OD]. Adult with diameter of 4.5
mm; very involute, depressed; sparse, coarse ribs
ending in strong inner ventrolareral rubercles per-
sisting to first part of body chamber, then becoming
crowded with minute tubercles; aperture strongly
flared. Suture with very simple bifid elements. Prob-
ably derived from Metoicoceras or ally. Upper Creta-
ceous (Upper Cenomanian): Montana. Fic.
131,2,4,6. * B. minimus; X3 (Kennedy & Cobban,
1990b).

Spathites KUMMEL & DECKER, 1954, p. 310 [*S.
chispaensis; OD; = Pseudotissotia? coabuilensis JONES,
1938, p. 123]. Moderately to very involurte; inner
whorl with whorl section widest at umbilical shoul-
der; flat sides converging to sharp ventrolateral
shoulder and broad, flat venter; blunt umbilical
tubercles giving rise to pairs of low, rounded, dis-
tant ribs, each rib having 2 ventrolateral tubercles,
inner one on or near the angle. Body chamber with
blunt ribs or smooth. Suture simple with more or
less bifid saddles. Upper Cretaceous (Lower Turo-
nian—Upper Turonian): England, France, Portugal,
Spain, southern Germany, Tunisia, Tadzhikistan,
Texas.

S. (Jeanrogericeras) WIEDMANN, 1960, p. 740
[* Ammonites reveliereanus COURTILLER, 1867, p.
4; OD] [=Fallotites WIEDMANN, 1960, p. 741
(type, Vascoceras subconciliatum CHOFFAT, 1898,
p. 64; OD)]. Body chamber oval to rounded-
depressed, smooth or with persistent distant rib-

bing. Upper Cretaceous (Lower Turonian): En-
gland, France, Portugal, Spain, southern Ger-
many, Tunisia, Tadzhikistan. FiG, 132a—c.
*S. (].) reveliereanus (COURTILLER), France; 4,
X1; by, X0.6 (Pervinquiére, 1903). FiG.
132d,e. S. (].) subconciliatus (CHOFEAT), Portu-
gal; X0.75 (Choffat, 1898).

S. (Ingridella) WIEDMANN, 1960, p. 749 [* Vasco-
ceras malladae FaLLot, 1931, p. 5; OD]. Evo-
lute, with regular coiling; inner whorls with dis-
tinct bur subdued inner and outer ventrolateral
tubercles, very feeble ribs, and sparse, very large,
rounded umbilical tubercles; umbilical tubercles
persisting to outer whorl, where other ornament
disappears, leaving a depressed-rounded whorl
section. Upper Cretaceous (Lower Turonian):
Spain. Fic. 133,24,6. *S. (1.) malladae
(FaLLoT); X0.5 (Wiedmann, 1964).

S. (Spathites) [=Amblydiscus ADKINS, 1933b, p.
238, nom. nud.; Spdthimide: WIEDMANN, 1960,
p. 754 (type, Neoptychites (Spathitoides) sulcatus;
OD)]. Very involute; body chamber almost
smooth, with whorl section subquadrate and
venter broad. [Despite its slightly different body
chamber and suture, Spathitoides seems not to be
distinct.] Occurrence as for genus: Spain,
Texas. Fic. 133,1a-d. *S. (S.) coabuilensis
(Jones), Lower Turonian, Texas; 4.6, X1; c.d, X2
(Kummel & Decker, 1954). FiG. 133, Ie-g.
S. (S.) sulcarus (WIEDMANN), Lower Turonian,
Spain; X0.5 (Wiedmann, 1964).

Buchiceras HyatT, 1875, p. 369 [*B. bilobatum; OD]

[=Roemeraceras HYaTT, 1903, p. 30 (type, Ammo-
nites bilobatus Gass, 1877, p. 270, non HYATT,
1875, p. 370; SD DienNer, 1925, p. 216;
=Roemeroceras gabbi Hyart, 1903, p. 30)]. Moder-
ately to very involute; variable; whorl section more
or less square; venter varying from broad and flat to
rounded; early whorls with rounded keel that weak-
ens and may disappear; low bulging ribs branching
from umbilical rubercles. Suture variable; saddles
broad, simple, feebly indented, tending to be entire;
up to 3 auxiliary saddles. Despite resemblances to
some other stocks, Buchiceras seems to be descended
from Spathites by loss of one row of ventrolateral
tubercles and appearance of weak keel. Upper Cre-
taceous (Coniacian): northern Africa, Israel, Peru.
Fic, 130,34,6. *B. bilobatum, Peru; X1
(Briiggen, 1910).

Mammites LAUBE & BRUDER, 1887, p. 229 [*Ammo-

nites nodosoides SCHLUTER, 1871, p. 19; M (all 3 spe-
cies described in LauBe & BRUDER, 1887, are be-
lieved to be synonymous; earliest type designation is
RoMaN, 1938, p. 449)] [=Schluetericeras HYATT,
1903, p. 111 (type, S. laubei: OD; =M. nodosoides)].
Inner whorls trapezoidal to almost rectangular or
square, with moderare to very strong tuberculation;
venter slightly concave, flat, or with slight siphonal
ridge. Outer whorls with fewer tubercles and with
inner and outer ventrolaterals fused, in most species,
into large horns directed sideways or obliquely up-
ward. Suture moderately incised, variable, with first
lateral lobe narrower than external saddle. Upper
Cretaceous (Lower Turonian—Upper Turonian):
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Metatissotia

AVARN

2 Paratissotia

3a - ’ Tissotioides

Cephalopoda— Cretaceous Ammonoidea

4b
Heterotissotia

4a

Fic. 153. Tissotiidae (p. 198-201)

X1 (Bayle, 1878). FiG. 153,1d. M. bakundu
(REYMENT), Nigeria; X1 (Reyment, 1958¢).

Tissotia H. DouviLLE, 1890, p. 285 [* Buchiceras tissoti
BavLe, 1878, pl. 40, fig. 1; OD]. Very involute;
more or less inflated; early stages with low, branch-
ing ribs, siphonal keel, and ventrolateral keels or
rows of tubercles, all of which may disappear. Su-
ture with first lateral saddle divided into 2 equal

saddles, one or both of which may have a few in-

dentations, bur these and other saddles usually en-

tire. Upper Cretaceous (Coniacian): France, Spain,

central Europe, northern and western Africa,

Borneo.

T. (Tissotia). Retains more or less subquadrate
whorl section throughout growth; venter flar,
with 3 feeble keels separated by sulci thart disap-
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Macroscaphites MEEK, 1876, p. 414 [*Scaphites yvani
Puzos, 1832, p. 355; SD Rowman, 1938, p. 38]
[=Costidiscus UBLIG, 18824, p. 87 (type, Ammonites
recticostatus ORBIGNY, 1841, p. 134; OD)]. Macro-
conchs medium-sized to large, coiled normally;
microconchs small, with septate whorls as in mac-
roconchs, then with straight or recurved shaft and
final hook; radial ribs dense, strong, straight, and in
some species thickened on umbilical edge or tuber-
culate; some ribs also with small but distinct ven-
trolateral tubercles; constrictions normally present,
with slightly enlarged ribs on either side. Suture
with more or less symmetrical L. Lower Cretaceans
(Barremian—Lower Aptian): southern and central
Europe, northern Africa, Egypt (Sinai), Mexico.

FiG. 183, la—e. M. recticostatus (ORBIGNY), Bar-
remian, Silesia; & macroconch, X0.75; ¢d, mac-
roconch, X1; ¢ microconch, X0.75 (Uhlig, 1883).

Cicatrites ANTHULA, 1899, p. 100 [*C. abichi; OD].
Very evolute, with depressed whorl section; umbili-
cal spine bases regular and flar, each covering 3 of
the dense, straight ribs. Suture witch irregular ele-
ments and asymmetrical L. Lower Cretaceous (Lower
Aptian—Upper Aptian): France, Caucasus. FiG.
183,24—c. *C. abichi, Upper Aptian, Caucasus; X1
(Anthula, 1899).

Superfamily TURRILITACEAE
Gill, 1871

[nom. eransl. Wi, 1957b, p. 214, ex Turrilitidae Guut, 1871, p. 3.
Turrilitaceae was established as superfamily (WriGHT, 1957b, p. 214)
to replace Hamitaceae (momm. transl Wricht 8 Wwcut, 1951, p. 13)
because Turrilitidae was thought to dace from Mgk, 1876, p. 477,
whereas Hamitidae was attributed to Hyarr, 1900, p. 586. In fact, both
date from Gii, 1871, p. 3, and the change at superfamily level was un-
necessary. However, Turriliraceae has entered into general use and is
therefore maintained here.] [=Diplomocerataceae BRUNNSCHWEILER,
1966, p. 14]

Comprises a series of families, directly or
indirectly derived from Anisoceratidae or
Hamiridae, with almost every known form
of heteromorph coiling. Includes ribbed,
tuberculate, and smooth genera. The suture,
quadrilobate throughout in contrast with
the initially quinquelobate suture of
Ancylocerataceae, generally has bifid lateral
lobes, but trifid lobes may occur in early gen-
era. Anisoceratidae may range from Upper
Aptian; if so, Hamitidae would be derived
from Anisoceratidae rather than the other
way around, as commonly held. Early
Anisoceratidae tending to have subtrifid L
and trifid U, both becoming bifid later in
phylogeny. Separation of Turrilitaceae from
Ancylocerataceae seems justified by a re-
newed evolutionary radiation having stabi-
lized quadrilobate suture with generally bifid
lobes throughout. However, given the tran-
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sitions and variability in early sutures now
known, it is here held that Turrilitaceae were
derived from Ancylocerataceae and did not
have a separate origin in Lytoceratina.
DoGuzHAEVA & MIKHAILOVA, 1982. Lower
Cretaceous (?Upper Aptian, Lower Albian)—
Upper Cretaceous (Upper Maastrichtian).

Family ANISOCERATIDAE Hyatt, 1900

[Anisoceratidae HyatT, 1900, p. 587] [=Algeritidae Seatn, 1925¢, p. 190;
Phlycricrioceratidae SeaTH, 1926a, p. 80]

Loosely coiled; early whorls typically ir-
regularly helical; later whorls with several,
more or less straight shafts in one plane, but
some are helical throughout. Ventrolateral
tubercles normally on at least some ribs and
commonly lateral tubercles as well
(Phlycticrioceras has sharp siphonal tu-
bercles). Constrictions in some late forms.
Suture moderately florid to simple; lobes
generally bifid but trifid lobes may occur;
even in helicoid forms suture not markedly
asymmetrical. Lower Cretaceous (?Upper
Aptian, Lower Albian)-Upper Cretaceous
(Santonian, ?Campanian).

Protanisoceras SPaTH, 1923a, p. 75 [*Hamates
raulinianus ORBIGNY, 1842a, p. 546; OD]. Coiled
in open spiral, in one plane or slightly helicoid,
with rerminal hook or with several more or less
straight shafts; ribs rectiradiate, weak or absent on
dorsum, with vencrolateral and in some species
midlateral cubercles on some or all ribs; ribs joining
tubercles across venter may be flattened but not
doubled; in later species tubercles may be
septispinate. Suture rather simple with bifid saddles,
subtrifid or bifid L, and small trifid U. [P cuerdai
WIEDMANN, 1962b, p. 106, Upper Aptian, Spain,
with bifid L, known only in small fragments, prob-
ably belongs here.] Lower Cretaceous (?Upper Aptian,
Lower Albian-Middle Albian): western and central
Europe, Madagascar, India, Peru.

P. (Protanisoceras). Shaft and body chamber hook
coiled in same plane. Occurrence and distribu-
tion as for genus. FiG. 184,2a—c. *P (P)
raulinianuwm (ORBIGNY), Lower Albian, France;
a,b, X1 (Orbigny, 1840-1842); ¢, X2 (Casey,
1961a).

P. (Torquistylus) Casty, 1961a, p. 113 [* Proheli-
coceras anglicum SPATH, 1939¢, p. 562; OD].
Bluntly ribbed, with body chamber rolled over
to one side, twisting ribs. Lower Cretaceous
(Lower Albian): western Europe, Madagascar.

FiG. 184, 1a—c. * P (T) anglicum (SpaTH),
England; a,6, reconscruction, ¢ X2 (Casey,
1961a).

P. (Heteroclinus) Casgy, 1961a, p. 98 [* Hamites
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paired midlateral and ventrolareral tubercles, be-

tween which ribs may be looped irregularly. Lower f\

Cretaceous (Lower Albian—Middle Albian): western
Europe, Madagascar. Fic. 185,24,b. *P O
thurmanni (PICTET & CamepicHE), Middle Albian,
Switzerland; X1 (Picter 8& Campiche, 1861).

Anisoceras PICcTET, 1854, p. 705 [*Hamites
saussureanus PICTET, 1847, p. 374; OD]. Differs
from Protaniseceras primarily in its more helicoid
coiling, fibulate ribbing, and mere complex suture
with regularly bifid L and U; occasional suberifid
lobes occur. Lower Cretaceous ( Upper Albian)-Upper
Cretaceous (Upper Turonian): Europe, northern and
eastern Africa, Madagascar, Pakistan, India, New
Zecaland, Alaska, Texas, Mexico. Fic. 187,3a-c.
*A. saussureanum (P1CTET), Upper Albian, France;
4,b, X1; ¢, enlarged (Pictet, 1847).

Appurdiceras WHITEHOUSE, 1926, p. 229 [*Ancyloceras
cordycepoides R, ETHERIDGE, Jr., 1905, p. 14; OD].
Coiling ancyloceraroid; whorl section subcircular;
shaft with strong ventrolateral tubercles covering 1
to 3 ribs; umbsilical tubercles appearing only on in-
termediate ribs; ribs branching at umbilical tu-
bercles and may also do so at midside. Zower Creta-
ceous (Upper Albian): South Australia. Fic.
187,4a—c. *A. cordycepoides (ETHERIDGE); X1
(McNamara, 1980).

Prophlycticrioceras CLARK, 1965, p. 33 [* Hamites
tanima ADKINS 8 WinTON, 1920, p. 20; OD].
Based on slightly curved fragments with rounded to
compressed section; primary ribs very coarse, with
irregular, fine secondary ribs on and berween them;
primary ribs bearing large ventrolateral and
siphonal tubercles, berween which secondaries are
doubled. The few specimens may be malformed
Anisoceras. Lower Cretaceous (Upper Albian):
Sardinia, Texas. FiG, 185,44,6. *P tanima
(ADKINS & WINTON); X2 (Clark, 1965).

Idiohamites SpaTH, 1925c, p. 189 [*Hamites
tuberculatus J. SOWERBY, 1818b, p. 50; OD]. Coil- .
ing rather irregular, in one plane; ribs radial or ob- Heteroclinus N
lique, with a pair of ventral tubercles joined nor- ;
mally only by single rib on venter; lateral tubercles T
rarely present. Lower Cretaceous (Upper Albian)—

Upper Cretaceous (Middle Cenomanian): western

and central Europe, northern Africa, Madagascar, 2%

New Zealand, Texas. Fic. 187,2a—c. 1.
dorsetensis SATH, Upper Albian, England; 4,6, X1;
¢ enlarged (Spath, 1923-1943). Fic. 187,24, I.
spiniger (J. SOWERBY), Upper Albian, England; X0.4
(Spath, 1923-1943).

Algerites PERVINQUIERE, 1910, p. 46 [*A. sayni; OD].
At first coiled in one plane, with perforate umbili-
cus, then whorls just in conract, then uncoiling to Protanisoceras
nearly straight shaft and terminal hook; . .
phragmocone and beginning of body chamber with FIG. 184. Anisoceratidae (p. 234-235)
regular or occasional, branched or intercalated ribs,

generally all tuberculate ventrolaterally, and with TELL, 1822, p. 122; OD; =Hamites angustus ], de C.
constrictions. Lower Cretaceous (Upper Albian)-Up- SOWERBY in DixoN, 1850, p. 346 (non A. woodsi
per Cretaceous (Lower Cenomanian): England, SraTH, 1939¢, p. 598)]. Similar to the more finely
northern Africa. FiG. 187,1a—c. " A. sayni; a,b, ribbed and sharply tuberculate species of
X1; ¢, X4 (Pervinquitre, 1910). Idiohamites, but early whorls ar least distinctly he-
Allocrioceras SPATH, 1926a, p. 80 [* Crioceras E!lz'pti.rum lical and cwisted. Upper Cretaceous (Upper Cenoma-

Woobs, 1896, p. 84, non Hamites elliptieus Man- nian—Lower Coniacian): western Europe, South Af-
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curved part; suture tending to simplify. Per-
haps derived from Hyphantoceras, but some
forms resemble Anisoceras or Idiohamites in
some features. Upper Cretaceous (Upper Turo-
nian—Upper Maastrichtian).

Pseudoxybeloceras WRIGHT & MATsUMOTO, 1954, p.
119 (MatsumoTo, 1938b, p. 193, rom. nud.)
[* Hamites quadrinodosus JiMBo, 1894, p. 39(185);
OD]. Early part variable, then coiled in one plane
with up to 5 subparallel, slightly curved to straight,
close or distant shafts; ribs fine to rather coarse, ra-
dial or prorsiradiate, with outer and sometimes in-
ner ventrolateral spines on all or some ribs; periodic
ribs may be differentiated or enlarged. Upper Creta-
ceous (Upper Tiuronian-Upper Campanian): Europe,
South Africa, Madagascar, Japan, Sakhalin, New
Zealand, British Columbia, Washington, Califor-
nia.

P. (Schlueterella) WiEDMANN, 1962a, p. 205
[*Ancyloceras pseudparmatum ScHLUTER, 1872, p.
99; OD] [=Christaphoceras COLLIGNON, 1969, p.
47 (type, C. ramboulai; OD); Kawashitaceras
Matsumoto, 1984c, p. 341 (type, Neocrioceras
dentatum MATSUMOTO & OBATA, 1981, p. 115;
OD)]. Periodic ribs enlarged, looped between
inner and outer ventrolateral spines and across
venter; spines sometimes present on intermedi-
ate ribs. [Kawashitaceras differs only in having
the tubercles clavare and denriculate on top.]
Upper Cretaceous (Upper Turonian-Middle Cam-
panian): England, ?France, ?Sweden, Spain, Ger-
many, Poland, Austria, Romania, South Africa
(Zululand), Madagascar, Japan. FiG.
196,1a,b. *P. (S.) pseudoarmatum (SCHLUTER),
Campanian, Germany; X0.5 (Schliiter, 1872).

Fic. 196,1c,d. P (S.) ramboulai, Lower
Campanian, Madagascar; X0.5 (Collignon,
1969).

P. (Pseudoxybeloceras). Ribs uniform; inner and
outer ventrolateral spines on all ribs. Upper Cre-
taceous (Upper Turonian—Campanian): Austria,
Romania, South Africa (Zululand, Pondoland),
Japan, Sakhalin, New Zealand. Fic. 196,24—
d.* P (P) quadrinodosum (JIMBO), Campanian,
Japan; a,&, diagrammatic, X0.5 (Wright &
Marsumoto, 1954); ¢,d, Upper Campanian, Ro-
mania; X0.5 (Szdsz, 1974).

P. (Parasolenoceras) CoLLIGNON, 1969, p- 44
[* Parasolenoceras splendens; OD] [= Cyphoceras
WaRD & MaLLory, 1977, p. 611 (type,
Ancyloceras? lineatum Gaes, 1869, p. 139; OD)].
All ribs with outer ventrolateral tubercles only,
but there may be slight swellings at inner ventro-
lateral position; several ribs may be united ar
slightly enlarged ventrolateral spine, but ribs are
not markedly enlarged. Upper Cretaceous
(Coniacian—Upper Campanian): Ireland, France,
Germany, Austria, Madagascar, Japan, New
Zealand, British Columbia, Washington, Cali-
fornia. FiG. 196,4a,b. *P. (P) splendens,

Campanian, Madagascar; X0.5 (Collignon,
1969). FiG. 196,4¢c. P (P) nanaimoense
(WaRD & MaLLORY), Campanian, British Co-
lumbia; restored, X0.5 (Ward & Mallory, 1977).

P. (Lewyites) MATSUMOTO & MIYAUCHI in MATSU-
MOTO, 1984a, p. 64 [*Idiohamites(?) oronensis
Lewy, 1969, p. 127; OD]. With ventrolareral
tubercles on periodic ribs, which may be
bundled ac the tubercles. Homeomorph of
Idiobamites. Upper Cretaceous (Campanian): Is-
rael, Texas, Fic. 196,3. *P. (L.) oronensis
(LEwy), Isracl; X0.7 (Lewy, 1969; courtesy of
Laser Pages Publishing, Ltd.).

Polyptychoceras YABE, 1927, p. 44 [* Prychoceras
pseudogaultinum Yokovama, 1890, p. 181; OD].
Typically with 3 parallel shafts, touching in some,
followed by more or less open hook; ribs oblique,
nontuberculate on first shaft, later tending to be-
come radial; constrictions on first and in some on
later shafts. Suture simple, with rather long, bifid el-
ements, except for trifid 1. Upper Cretaceous
(Coniacian—Campanian): Spain, Germany, Austria,
southern India, Japan, British Columbia, Argen-
tina.

P. (Polyptychoceras) [=Dibamites MaTsumoto,
1977, p. 354 (type, D. obiriaensis; OD);
Heteroptychoceras MarsumoTo, 1977, p. 356
(type, H. obatai; OD)]. Ribs remaining simple
and sharp throughout. [Dihamites and Hetero-
ptychoceras seem to be members of this subgenus
with aberrant coiling.] Occurrence and distribu-
tion as for genus. FiG. 197,3a-d. *P (P)
psendogaultinum (YOKOYAMA), Santonian, Japan;
a,6,d, X1; b, enlarged (Yokoyama, 1890).
Fi1G. 197,3¢. R (P) obstrictum (JIMBO), Santo-
nian, Japan; diagrammatic, X0.5 (Wright &
Matsumoto, 1954).

P. (Subptychoceras) SHimizu, 1935a, p. 180
[* Hamites (Polyptychoceras) yubarensis YABE,
1927, p. 44; OD]. Ribs on last 2 shafts and
hook in groups on broad, low bulges. Upper
Cretaceous (Campanian): Japan, British Colum-
bia. FiG. 197,5. *2 (5.) yubarense (YABE),
Campanian, British Columbia, Japan; diagram-
matic, X0.4 (Wright & Matsumoto, 1954).

P. (Phylloptychoceras) Spatn, 1953, p. 16
[* Peychoceras sipho ForpEs, 1846, p. 118; OD]
(=Neocyrtochilus ANDERSON, 1958, p. 189 (type,
N. bryani; OD)]. Ribs blunt and distant on last
shaft, grading to striae on hook. Suture with
slightly phylloid folioles. Upper Cretaceous (Cam-
panian): southern India, California, Chile.
FiG. 197,6a—c. *P (P) sipho (FORBES), southern
India; 4,6, X0.5 (Howarth, 1965); ¢, enlarged
(Stoliczka, 1863—-1866).

Cyrtoptychoceras KENNEDY & HENDERSON, 1992b, p.
710 [* Hamites undulatus Forses, 1846, p. 118;
OD)]. Apparently consisting of single, feebly curved
shaft, but initial part unknown; ribbing and aper-
ture as in Polyptychoceras (Phylloptychoceras), from
which it was probably derived. Upper Cretaceous
(Upper Maastrichtian): southern India.



































































































































































Glossary

serrated (keel}. Toothed or notched.

shell, Complete hard parts of ammonoid, including
protocanch and conch but excluding aptychus and
beaks or jaw structures.

shell radius. Distance from origin of spiral to a peint
on the periphery in normally coiled ammonoids.

shoulder. Ventrolateral, blunt angle of whorl,

sigmoid(al) (rib). S-shaped, sinuous, fexucus.

simple (peristome). Devoid of lappets or rostrum.

simple (rib). Unbranched.

simple (suture). Not appreciably subdivided.

sinus. Re-entrant curve or notch in any part of peri-
stome.

sipho, siphon, siphonal tube. See siphuncle.

siphuncle. Narrow, longitudinal tube passing through
camerae and septa from protoconch to base of body
chamber. Consists of septal necks and connecting
rings, 4.2 {syn., sipho, siphon, siphonal tube).

spatulate (lapper). Spoon-shaped, stalked, bud-shaped.

sphaeracone. Involute globular shell with small or oc-
cluded umbilicus which commonly opens out sud-
denly along last whorl (as in Sphaeroceras).,

spine. Sharp projection on surface of shell. Commonly
hollow ar septace.

stria, Minute groove on shell surface, especially on oth-
etwise smooth shell.

strigate. Shell surface finely ridged or furcowed longi-
tudinally (as in Strigoceras),

sulcate. With longitudinal groove on venrer.

sulcus. Groove on shell surface, usually referring ro
longitudinal groove on vencer.

suspensive lobe. Visible external part of umbilical lobe
of suture on exposed part of whorl, comprising
portion from which auxiliaries spring.

sutural elements. Major undulations of surure alter-
nacely directed forward (adaperturally} as saddles
and backward (adapically) as lobes.

suture. Line of junceion of seprum with shell wall, vis-
ible only when this wall is removed (syn., septal
surure, suture line),

suture fine. See suture.

tabulate (venter). Truncared or flartened {syn., runci-
nate).

test. Fossil shell substance; material of the shell as op-
posed to the fossil as an object.

torticone. Shell coiled in irrcgular, three-dimensional
spiral with progressive twisting of conch.

trachyostracous. Literally rough-shelled. Commonly
applied to the ornamented Ammonitina (cf.
leiostracous).

transverse. See radial,

tricarinace. Bearing three kecls on venter.

trifurcate (rib). Dividing into three branches (syn.,
eriplicate).

triplicate. See trifurcate.

tubercle. Projection or pimple on shell surface or on
internal mold, commonty representing base of a
spine.

umbilical angle. Generaily blunt angle between whosl
side and umbilical area (syn., umbilical berder,
umbilical edge, umbilical shoulder).

umbilical area. Inner part of whorl on each side, be-
tween umbilical angle and umbilical scam; called
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umbilical wall if it rises somewhat vertically from
spiral plane and umbilical slope if it rises gently
(syn., umbilical slope, umbitical wall).

umbilical border. See umbilical angle.

umbilical callus. Plug of test that more or less fills
umbilicus.

umbilical edge. See umbilical angle.

umbilical lobe. Large primary lobe of suture centered
on or near umbilical seam and thus forming part of
both external and internal sutures.

umbilical perforation. Vacant space around axis of
coiling and connecting umbilici.

umbilical radius. Distance from origin of spiral 10 a
point on the umbilical seam in normally coiled
ammonoids.

umbilical seam. Helical line of overlap of successive
whortls, comprising fine of tnuvolution analogous to
suture of gastropods {syn., umbilical suture}.

umbilical shoulder. See umbilical angle.

umbilical stope. Sce umbilical area.

umbilical suture. See umbilical seam.

umbilical wall. See umbilical area.

umbilical width. Diameter of umbilicus usually mea-
sured berween umbilical seams.

umbilicus. External depression on each side of shell
centered on axis of coiling, its rim being the umbili-
cal angle or edge.

uncoiled. Colloquial term for heteromorph shells.

unipolar. See cerartitic.

variocostate. Ribbing style changing radically in the
course of entogeny.

venter. Peripheral part of shell in exogastric forms. In
heteromorphs, the homologous area (syn., ventral
arca).

ventral area. See venter.

ventral lappet. See lappet.

ventral lobe. Median primary lobe of suture located on
venter, external in normally coiled shells and there-
fore sometimes called external lobe.

venrral saddle. Median saddle of suture located on
venter, external in normally coiled shells and there-
fore somerimes called external saddle {syn., median
saddle}.

ventrolateral angle. Angle berween venter and whorl
side, called shoulder if blunt or vaguely defined
(syn., ventrolateral edge).

ventrolateral edge (or margin). See ventrolateral angle.

virgatotome. Type of ribbing in which three to six,
straight secondaries may branch off in succession
from forward (adapertural) side of a primary rib (as
in Virgatites).

volution, See whotl.

whotl. Complete turn of shell through 360° (syn.,
volution).

wherl breadth. See whorl thickness,

whorl flank. See whotl side.

whorl height. Height of whorl measured ac right
angles to maximum width, comprising distance
from middle of venter to middle of dorsum plus
depth of impressed arca; in practice, oblique whorl
height commoniy is used. consisting of distance
fram umbilical seam to middle of venter.

whorl section. Transverse section of a whorl,
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