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ABSTRACT
The systematics of the ammonite family Placenticeratidae are complex. Most of the
confusion surrounding the plethora of names applied to the family has been cleared by Kennedy
& Wright (1983). This confusion was due mainly to failure to recognize intraspecific variation,
dimorphism, differing rates of ontogenetic development, slow phylogenetic change, and possibly
effects of ecophenotypic variation. The Zululand representatives of this family, Placenticeras
kaffrarium Etheridge, 1904, from the Middle Coniacian, and Hoplitoplacenticeras howarthi
Collignon, 1970, in the Upper Campanian, illustrate all these features and permit meaningful
discussion. A list of species that have been referred to the family is given. The appendix contains
original (or translations of) diagnoses of genera placed in the synonymy of the genus
Placenticeras. The systematic position of the genus Hypengonoceras, which in the past had often
been referred to the family Placenticeratidae, is discussed. It is referred to the Engonoceratidae
on account of its sutural development.
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INTRODUCTION
In Zululand and Natal, South Africa, the family Placenticeratidae is repre
sented by two species only, Placenticeras kaffrarium Etheridge, 1904, in the
Middle Coniacian (sensu Klinger & Kennedy 1984), and Hoplitoplacenticeras
howarthi Collignon, 1970, in the Upper Campanian. The large population of
P. kaffrarium permits meaningful discussion on the taxonomy of the family,
which should be seen as supplementary to Kennedy & Wright’s (1983) pioneering
study of Ammonites polyopsis Dujardin.
LOCATION OF SPECIMENS
The following abbreviations are used to indicate the repositories of the
material studied:
BMNH British Museum (Natural History), London
_
EMP Ecole des Mines Collections, Universite Claude-Bernard, Lyons
FSR
Faculte des Sciences, Rennes
MNHP Museum National d’Histoire Naturelle, Paris
NMB National Museum (Bloemfontein) (presently in the collections of the
South African Museum, Cape Town)
NMP Natal Museum, Pietermaritzburg
OUM Oxford University Museum
SAM South African Museum, Cape Town
SAS
Geological Survey of South Africa, Pretoria
SP
Collections of the Sorbonne, now in Universite Pierre et Marie Curie,
Paris
A

FIELD LOCALITIES
Details of field localities are given by Kennedy & Klinger (1975); fuller
descriptions of these localities are deposited in the Department of Palaeontology,
British Museum (Natural History), London; Geological Survey of South Africa,
Pretoria, and the South African Museum, Cape Town.
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DIMENSIONS OF SPECIMENS
All dimensions are given in millimetres: D = diameter; Wb = whorl breadth;
WH = whorl height; U = umbilical diameter. Ut, Lt and Vt respectively refer to
the number of umbilical, lateral and ventral tubercles. Figures in parentheses are
dimensions as a percentage of the total diameter.
SUTURE TERMINOLOGY
The suture terminology of Wedekind (1916) reviewed and discussed by
Kullmann & Wiedmann (1970) is followed here: I = interal lobe, U = umbilical
lobe, L = lateral lobe, E = external lobe. Where necessary, however, Ruzhentsev’s (1949, 1957) terminology is also given.
DISCUSSION
Failure to recognize the wide range of intraspecific variation in members of
the ammonite family Placenticeratidae, combined with the effects of dimorphism
and an extremely slow rate of evolutionary change in many lineages, has resulted
in a large number of specific and generic names and concomitant taxonomic
confusion. During the last decade, placenticeratids have been distributed over
two subfamilies and about two dozen genera. Most of this taxonomic confusion
has been cleared by Kennedy & Wright (1983) in their pioneering study of
Placenticeras polyopsis (Dujardin, 1837). The Zululand representatives of this
family, Placenticeras kaffrarium Etheridge, 1904, and Hoplitoplacenticeras
howarthi Collignon, 1970, especially the former, display the above-mentioned
features admirably, and permit detailed description as well as discussion on the
systematics of the family supplementary to the studies of Kennedy & Wright
(1983). Study of this material, as well as a review of the literature, point to several
problem areas in the taxonomy of the family. These include:
1. Separation of Placenticeratidae and Engonoceratidae is by no means as clear as
some authors would suggest. This problem is discussed in a separate chapter
dealing with the taxonomic affinities of the genus Hypengonoceras (see p. 361).
2. The origin of the Placenticeratidae is clearly in the Hoplitidae, but the exact
phylogeny of the group is not yet quite clear.
3. The role of sutural ontogeny in interpreting the phylogeny and its taxonomic
value is disputable.
4. The validity of the numerous generic names applied to the Placenticeratidae
has been dealt with by Kennedy & Wright (1983) and we can merely add some
more detail on the basis of the rich Zululand faunas.
5. The validity of the numerous species referred to the family, 130 of which are
listed in this study. This large number of specific names reflects, we believe, the
wide range of intraspecific variation in this group. It is necessary to try to define
how variable the species are and whether factors can be identified that influence
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the variation. Without access to the original material no attempt is made at
compiling a full synonomy of all these ‘species’.
Starting at specific level, these problems can be discussed.
INTRASPECIFIC VARIATION

The fact that placenticeratid species are highly variable was already known
almost 150 years ago. Dujardin (1837: 232) in his description of Ammonites
polyopsis already commented ‘Cette ammonite varie tellement, que des echantillons isoles pourraient etre pris pour des especes distinctes, si Ton n’observait
quelquefois toutes les variations possibles sur les differents points d’un meme
echantillon’.
The most comprehensive discussion on the subject is surely provided by
Hyatt (1903), who, if one reads between the lines, was very close to the truth in
terms of current interpretation of variation in the group. Some of his comments
are well worth quoting:
‘The species of this genus (Placenticeras) could be readily distinguished if it
were not for the great range of form in the gerontic stage, which occurs in dwarfed
as well as in large specimens, and is continually mistaken for the ephebic stage.’
‘The species are all connected so closely by intermediate forms that distinct
lines are difficult to draw between contiguous species . . . are senile forms in the
phylum, or what I have named phylogerontic. They are not scaphitoid. . . .’
‘There is no real line between P. guadalupae, sancarlosense, and planum, nor
between newberryi and guadalupae, nor between guadalupae, sancarlosense,
syrtale, intercalare, and placenta, nor between intercalare, stantoni, pseudo
placentai, and whitfieldi. As a matter of fact there is no real break, such as is
usually supposed to establish a species, between P. guadalupae and the extreme
form of whitfieldi.’
‘If, however, one admits that all American forms make up only one species,
it becomes illogical to separate the European forms from each other or the
American from them, and, consequently, all the forms of Placenticeras are one
species.’

Fig. 1. Comparison of suture lines to illustrate relative size of lateral lobes. A. Gissarites
kysylchense. B. Placenticeras placenta. (After Iljin 1958, fig. 2.)
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Other comments on the wide intraspecific variation in placenticeratids are
found widely scattered in the literature, e.g. Paulcke (1907), Reeside (19276),
Howarth (1965), Wolleben (1967), Summesberger (1979), Klinger & Kennedy
(19806, 1980c), Kennedy & Wright (1983), and Kennedy (1984).
It remains, however, to define this variation, or at least to try to determine
which factors influence the gross morphology of the shell. Studies on the South
African material and others, e.g. Summesberger (1979), Kennedy & Wright
(1983), and Kennedy (1984), show that the following factors are of importance in
interpreting intraspecific variation:
1. Dimorphism.
2. Ontogenetic changes.
3. Differing rates of development giving individuals of the same size but at a
different point in ontogeny, different ornament; a result of size dimorphism and
of variation of adult size in individual dimorphs.
4. Variation in relative proportions and ornament, i.e. intraspecific variation per
se at the same ontogenetic stage.
5. Phylogenetic change.
6. Geographic variation.

Fig. 2. Sutural ontogeny of Metaplacenticeras pacificum (Smith, 1900). (After Smith 1900,
pis 27-28.)
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DIMORPHISM, ONTOGENETIC CHANGES AND DIFFERING RATES OF DEVELOPMENT

These three factors are intimately linked and it is impossible to separate them
entirely in this discussion. Ontogenetic changes in placenticeratids are striking. In
most Placenticeras, the following can be observed:
(a) Juvenile stage. This includes the very early stage with the protoconch, nepionic
constriction, and subsequent early whorls (e.g. Hyatt 1903, pi. 43 (fig. 6)). The
protoconch is globular, wider than high. It is succeeded by depressed, reniform,
early whorls (Figs 9-10). Thereafter the whorls soon become compressed.
(b) Early phragmocone stage. Here the whorl section is distinctly compressed,
much higher than wide with maximum breadth at the umbilical shoulder (Fig. 11).
The flanks are smooth, save for fine sinuous, or sickle-shaped striae and growth
lines. The curve of the sickle may be slightly stronger than the haft, producing
feeble crescentic ribs or riblets on the outer half of the flanks (e.g. Hyatt 1903,

Fig. 3. Sutural ontogeny of Metaplacenticeras pacificum (Smith, 1900). (After Smith 1900,
pis 27-28.)
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pi. 43 (figs 7-8)). The venter is concave to flat and smooth, bordered on either
side by entire, sharp ventrolateral edges. The umbilicus is narrow and funnelshaped with a sharp umbilical shoulder.
(c) Middle to earlyIlate phragmocone stage. Here the whorl section becomes more
inflated and rounded, the umbilical shoulder becomes more rounded, and
umbilical tubercles may be connected by single or bifurcating ribs of varying
strength to weak or prominent lateral tubercles. Concomitantly, the venter
becomes tabulate, usually with distinct alternating clavi. Ventral clavi and
umbilical tubercles generally appear simultaneously (Figs 12-13).

Fig. 4.

Phylogeny and sutural development of Placenticeratidae from Hoplitidae.
Mirzoev 1967, fig. 5.)

(After
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Fig. 5. Sutural ontogeny. A. Anahoplites michalski. B. Kopetdagites grossouvrei. C. Beschtubeites beschtubensis. D. Placenticeras pitniakense. (After Michailova 1978, fig. 1.)
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l a t e r a l lobes

Fig. 6. Morphographic terminology applied to sutures in placenticeratids. A. Karamaites
grossouvrei (Semenov, 1899). B. Karamaites gaurdakense (Luppov, 1963). C. Karamaites
mediasiaticum (Luppov, 1963). (After Marcinowski 1980, fig. 13.)

(d) Late phragmocone and body chamber stage. Here the whorl section becomes
even more inflated and rounded, the umbilical tubercles (if present) may migrate
outward, in some up to midflank, and the venter becomes distinctly rounded and
eventually may be completely smooth on the body chamber with no ventral clavi,
if these were present initially. In addition, the umbilical seam egresses and part of
the body chamber may show slight scaphitoid uncoiling (e.g. Hyatt 1903, pi. 32;
herein Figs 12-13).
This generalized sequence of ontogenetic change can be recognized in most
species of Placenticeras, including the Zululand material, with minor deviations.
It is important to note that the rate and duration of each ontogenetic stage is
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Fig. 7. Variation in size of fourth and fifth lateral lobes. A. Karamaites kutuzovae (Iljin, 1975).
B. Proplacenticeras planum Iljin, 1975. C. Placenticeras luppovi Iljin, 1975.
(After Marcinowski 1980, fig. 14.)

extremely variable. This is especially true of the two middle growth stages. After
the juvenile stage, which, naturally, is present in all species, the shell may pass
through all three successive stages to maturity. In others, however, the smooth,
early phragmocone stage is retained to maturity, without a tuberculate stage, or
the smooth stage may be very short, resulting in forms with strong tubercles and
ribbing at very small diameters.
In summary, part of the difficulty in unravelling the systematics of Placenticeratidae lies in the fact that ontogenetic changes occur at different rates in
different individuals of the same species, while others may omit later develop
mental stages. As a result, assemblages can include adult forms with the same
ornament as juveniles, as well as individuals where late typically phragmocone
modifications already occur at very early growth stages of some forms. In rare
cases, an ontogenetic stage can even be omitted.
Dimorphism in Placenticeras, more specifically P. polyopsis (Dujardin,
1837), was demonstrated by Summesberger (1979) (as Stantonoceras depressum
(Hyatt)) and Kennedy & Wright (1983). Until quite recently, recognition of
dimorphism was mainly restricted to pre-Cretaceous ammonites (e.g. Makowski
1962; Callomon 1963, 1981), the notable exception being the Late Cretaceous
scaphitids (Cobban 1969). Only in recent years has dimorphism been recognized
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Fig. 8. Phylogeny of Placenticeratidae. (After Kennedy & Wright 1983, text-fig. 5.)

in Cretaceous forms and Kennedy & Wright (1985) now claim to have recognized
it in all but three Upper Cretaceous families. Dimorphism in Cretaceous taxa is
mainly limited to differences in relative adult size (see especially Callomon (1981:
269-270) on the Albian species described by Scholz (1979) as Pervinquieria
(Subschloenbachia) rostrata and Hysteroceras (Cantabrigites) cantabrigense). For
recent discussion see Kennedy & Wright (1985).
Unequivocal dimorphic pairs can only be recognized in adult individuals.
Criteria for recognizing adult specimens as applied mainly to Jurassic forms (cf.
Makowski 1962; Kennedy & Cobban 1976) include:
1. Slowing of growth, indicated by crowding and often interference of later septa
and/or simplification of the sutures.
2. Changes in ornament on the body chamber—either attenuation of the strong
ornament found on the phragmocone, or appearance of strong ornament on the
body chamber following weak ornament on the phragmocone. The former
commonly characterizes macroconchs, the latter microconchs.
3. Egression of the umbilical seam, leading to a slight scaphitoid uncoiling of the
body chamber.
4. Apertural modifications.
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9. Placenticeras kaffrarium Etheridge, 1904. Protoconch and early whorls. Note nepionic
constriction. NMB D941/7. x 25.

Fig. 10. Placenticeras kaffrarium Etheridge, 1904. Early ontogeny of whorls up to
‘P. umkwelanense' stage. Unregistered specimen. Scale bar in mm.
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Some of these criteria are difficult to apply to placenticeratids. The septa in
most placenticeratids are already closely spaced in early parts of the phragmocone, and interference of sutures is by no means restricted to the terminal stages
of growth. Apertural modifications are difficult to recognize in this family,
because complete apertures are rarely preserved. To our knowledge, the only
complete Placenticeras aperture was recorded by Vredenburg (1907); we have but
a single questionable example from Zululand (Fig. 14A).
Instead, egression of the umbilical seam and consequent scaphitoid uncoiling
of the body chamber, changes in the whorl section, and modifications of ornament
are much better indicators of maturity. Scaphitoid uncoiling of the body chamber
can be very obvious (e.g. Hyatt 1903, pi. 32), so much so that Chiplonkar &
Ghare (1977a) even erected a new genus Placentoscaphites within the family
Scaphitidae for what are in part mere Placenticeras adults with uncoiled body
chamber. This uncoiling of the body chamber is accompanied by rounding of the
venter and loss of ventral clavi. In addition, the umbilical wall and shoulder
flatten, the umbilical diameter increases, and the umbilical edge becomes rounded
towards and on the body chamber. In some forms with strong ornament, the
umbilical tubercles migrate away from the umbilical edge towards maturity and
weaken, or even disappear. Conversely, forms with smooth phragmocones may
suddenly develop weak umbilical and lateral ornament on the body chamber
(Fig. 46).
The manifestations of dimorphism in placenticeratids are complex, and not as
simple as implied by Kennedy & Wright (1983). The general trend seems to be
that in the early (Albian and Cenomanian) forms, such as ‘Karamaites', dimor
phism is mainly restricted to size, whereas later forms, e.g. Santonian Placen
ticeras polyopsis (Dujardin), have strongly differentiated dimorphic pairs, with
microconchs having much stronger ornament at smaller diameters, whereas
macroconchs retain the smooth or weakly ornamented stage to much greater
diameters and are generally weaker ornamented at maturity than their micro
conch counterpart (i.e. Stantonoceras vs Placenticeras). Partly because of this,
Kennedy & Wright (1983: 868) decided to retain Karamaites as a separate taxon,
indicating, however, that should subsequent investigations show Karamaites to
have strongly differentiated dimorphs, it should be reduced to a synonym of
Placenticeras.
Recent work by Seyed-Emami et al. (1984) suggests that some early (Middle
Cenomanian) placenticeratids are already strongly dimorphic. Karamaites grossouvrei (Semenov, 1899), which may reach diameters of up to half a metre, and
the very closely allied if not conspecific Karamaites mediasiaticum (Luppov,
1963), with weak lateral ornament and compressed whorl section, occur together
with the smaller, strongly ornamented Karamaites gaurdakense (Luppov, 1963).
Middle Coniacian Placenticeras kaffrarium from Zululand also show distinct
dimorphic pairs, macroconchs retaining weaker ornament to greater diameters
than the strongly ornamented microconchs. However, distinct dimorphic pairs
that differ only in terms of relative size also occur. Thus dimorphism in itself is a
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Fig. 11. Placenticeras kaffrarium Etheridge, 1904. A -C . SAS Z1520. D - F. NMB D941/48.
Specimens showing compressed, smooth early phragmocone ‘
’ stage. Note slight
falcoid swellings on flanks.
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Fig. 12. Placenticeras kaffrarium Etheridge, 1904. SAM -PCZ6194. Macroconch showing
distinct ontogenetic changes from ‘
elans ’through 'subkaffrarium' to adult ‘
kw
um
stage, x 0,7.
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Fig. 13. Placenticeras kaffrarium Etheridge, 1904. SAM-PCZ6194. Macroconch showing
distinct ontogenetic changes from ‘
elans ’through 'subkaffrarium' to adult ‘
kw
um
stage, x 0,7.
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Fig. 14.

Placenticeras kaffrarium Etheridge, 1904. SAS Z1081. Microconch with possible aperture preserved,
howarthi Collignon, 1970. NMB D1314. Microconch, x 1.

x 1. B. Hoploplacenticeras

Lr\
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difficult criterion to apply for generic separation and, on that basis alone,
Karamaites does not bear separation from Placenticeras.
There is thus a distinctive trend in the nature of dimorphism in placenticeratids from size alone, to size and differences in strength of ornament.
Ornament-related dimorphism becomes obvious only when distinct lateral orna
ment, especially lateral tubercles, developed—on present evidence, mainly
during the Turonian and Coniacian. At present it is not possible to pinpoint the
stage at which size related dimorphism gave way to ornament- and size-related
dimorphism. In any case, the transition is gradual and cannot be used as a basis
for generic and subgeneric division of the groups.
VARIATION IN RELATIVE PROPORTIONS

Intraspecific variation in the strict sense is difficult to separate satisfactorily
from the other variable factors, unless dealing with adult specimens. In immature
phragmocones one is never sure if differences in ornamentation are due to simple
intraspecific variation or because specimens are at a different ontogenetic stage.
In the Zululand specimens very conspicuous differences are found in the whorl
sections of specimens from the same restricted stratigraphic levels but with more
or less the same type of ornament. Thus the ratio of whorl breadth to whorl height
appears to be in part independent of ontogenetic change, and part of true
intraspecific variation. Intraspecific variation in the adult stage is very obvious, as
far as ornament is concerned, as is reflected by the multitude of names in current
use for specimens from the same restricted stratigraphic level.
PHYLOGENETIC CHANGE

Probably the most difficult factor to understand in the systematics of
Placenticeratidae is the role of phylogenetic change. Intraspecific variation and
the nature and rate of ontogenetic change are far more prominent, and com
pletely overshadow morphological changes through time. As far as coiling is
concerned, Placenticeratidae are extremely conservative and are characterized by
a narrowly umbilicate shell form. Apart from slight modifications on the later part
of the phragmocone and on the body chamber, very little change can be detected
in the coiling of the shell. Only changes in ornament take place and these are very
subtle.
The earliest forms, e.g. Karamaites in the Upper Albian, already have
umbilical tubercles, ventral clavi, and falcoid or sickle-shaped ribs at some
ontogenetic stage. Initially the umbilical tubercles are the dominant element of
the ornament but, gradually, feeble lateral swellings appear on the flanks at the
point where the ribs bifurcate. Distinct swellings or tubercles develop mainly
during the Upper Cenomanian to Lower Turonian, but are well established by the
Upper Turonian. Appearance of lateral tubercles is also associated with the
development of stronger ribbing. Eventually lateral ornament becomes dominant
in the Coniacian, and distinct dimorphic pairs can be recognized on the basis of
ornament as well as disparate size in the Coniacian. During the Santonian the
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picture is less clear. In one branch of the placenticeratids there is a distinct trend
towards outwards migration of the tubercles—the umbilical tubercles migrate
away from the umbilical wall to a point near mid-flank, and the lateral tubercles
migrate close to the ventral tubercles. In addition, there appears to be a gradual
reduction in ribbing. This trend can be seen in the Santonian Placenticeras
polyopsis (Dujardin). This branch probably gave rise to the Upper Campanian to
Upper Maastrichtian Hoplitoplacenticeras. This genus displays as much variation
as all the other placenticeratids during the whole of the stratigraphic range
of the family. At the same time the genus Metaplacenticeras arose. It has approxi
mately the same stratigraphic range as Hoplitoplacenticeras but is said to
differ in possessing a median keel at some stage of growth. This is to be discussed
below. However, Metaplacenticeras presumably arose from the same stock as
Hoplitoplacenticeras.
The other branch of placenticeratid evolution is the poorly known Maastrich
tian genus ‘Gissarites’. This displays a very narrow venter and apparent reversal
to early Placenticeras ornament, consisting of conical umbilical tubercles, weak
lateral nodes, and very fine external clavi. The Lower Campanian ‘Diplacmoceras’ bidorsatum perhaps occupies an intermediate position between Placen
ticeras paraplanum and ‘Gissarites’ and is possibly the rootstock of ‘Gissarites\
GEOGRAPHIC VARIATION

Another factor affecting variation may possibly be geographic distribution.
With the information at our disposal, it is difficult to separate the effects of
geographic isolation and possible development of subspecies and phenotypic
variation related to environmental control. A prerequisite for any comparisons of
this kind is precise stratigraphic control, based on taxa other than placenticer
atids, unless we are to become involved in a circular argument. The only locality
where such correlation with Zululand is possible is Madagascar. Judging by the
Coniacian faunas from Betioky, illustrated by Collignon (19656), it seems that
placenticeratids are much less common there and, also, that coarsely ornamented
forms of Placenticeras kaffrarium are absent (or at least not illustrated). It is
impossible to determine whether this is due to genetic differences between what
are clearly populations of the same species, or a phenotypic response to different
environmental conditions.

SUTURAL ONTOGENY, PHYLOGENY AND SYSTEMATICS

Under the heading of intraspecific variation we mentioned that the Placenticeratidae, with the exception of Hoplitoplacenticeras, show very little morpho
logical change over their entire stratigraphic range from the Albian to the
Maastrichtian. In fact, some of the Placenticeras populations we have studied
show as much morphological variation at a single stratigraphic level as the whole
genus throughout its entire history. In part because of the relatively low
systematic value of ornament, various attempts have been made to base the
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Saddle incision*— Saddle division*— Intermed. type*— Lobe division
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Fig. 15. Principles of lobe formation after Wiedmann (1970).

systematics of the group on details of the adult suture. Inseparable from this are
attempts to use sutural ontogeny to trace the ancestry of the placenticeratids to
the Hoplitidae.
Details of the sutures used in placenticeratid systematics are as follows:
1. General outline of the lobes and saddles in the adult external suture.
2. Comparative ontogenetic studies of the sutures.
3. Number of lobes and saddles in the adult external suture.
The family Placenticeratidae is one of several groups of ammonites referred
to as ‘Pseudoceratites of the Cretaceous’ by Hyatt (1903) in his posthumous work,
in which ‘The complexity of the outlines of the lobes and saddles . . . is a
retrogressive form that mimics to a certain extent primitive forms among
Goniatitinae and Ceratitinae’ (1903: 21), or, as defined by Casey (1978: 584) ‘. . .
ammonites characterized by simplicity of the saddles of the suture-line though
with an increased number of elements’.
This type of suture line is often found associated with a narrowly umbilicate,
compressed shell form. In some of the Placenticeratidae, in the sense of Kennedy
& Wright (1983), the term pseudoceratitic is still applicable, but not in the
majority. In Hypengonoceras, which we do not regard as a placenticeratid, the
saddles in the external suture generally tend to be rounded and less divided than
the lobes, but not always. In all the other genera referred to the Placenticeratidae
by Kennedy & Wright (1983), both saddles and lobes are finely frilled and the
term ‘pseudoceratitic’ is a misnomer. Thus from this point of view, the family
Placenticeratidae—as interpreted by Wright (1957) and Kennedy & Wright
(1983)—is a heterogenous group. This is discussed further elsewhere (see p. 361).
Unfortunately, a discussion on the comparative sutural ontogenies of the
Placenticeratidae (or any other group for that matter) is very difficult, because of
lack of definition of individual elements and disparate uses of terminology.
Sutural terminology is either morphological and descriptive (‘morphographic’) or ontogenetic. Morphological terminology is useful for communicating
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E
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L
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+U (umbilical s. str.)

I

D

A j * n2
A 1* **
n

L

I

ui
u

I1

n

^2 > U

L1

•

u 1 , u2,...

Fig. 16. Comparison of sutural terminology of Wedekind (1913) and Ruzhentsev (1949). (After
Wiedmann & Kullmann 1981: 224.)

data concerning the adult suture line, but even here it is severely limited by lack
of precision. Casual reference to the number of lateral lobes, adventive and/or
auxiliary elements in the adult external suture line generally confuses rather than
clarifies.
Morphogenetic terminology, in which various elements of the suture can be
homologized in ontogenetic studies, appears to be the ideal. Unfortunately there
are difficulties which appear to be semantic and to a certain extent geopolitical.
Two contrasting types of terminology exist: that of Wedekind (1916) is generally
used by western palaeontologists, and that of Ruzhentsev (1949,1957) is generally
used by Soviet palaeontologists (see Kullmann & Wiedmann 1970; Wiedmann &
Kullmann 1981; Fig. 16 herein). For reasons of clarity, summarized by Wiedmann
& Kullmann (1981), we prefer the terminology of Wedekind (1916) but, given
that most recent work on placenticeratid sutural ontogeny has been conducted by
authors employing Ruzhentsev’s terminology, both are given where possible, to
avoid confusion (see e.g. Casey 1978: 585).
The early sutural ontogeny is well known for various placenticeratids (see list
below), although differences of interpretation exist.
Smith 1900
Hyatt 1903
Matsumoto 1953
Schindewolf 1967
Mirzoev 1967

Metaplacenticeras pacificum (Smith, 1900)
Placenticeras pseudoplacenta Hyatt, 1903
Placenticeras whitfieldi Hyatt, 1903
Metaplacenticeras subtilstriatum (Jimbo, 1894)
Metaplacenticeras pacificum (Smith, 1900)
Karamaiceras kolbajense Sokolov, 1965
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Iljin 1975

Kopetdagites kopetdagensis Iljin, 1975
Mediasiceras beliakovae Iljin, 1975
Beschtubeites beschtubensis Iljin, 1975
Proplacenticeras pitniakense Iljin, 1975
Karamaiceras kolbajense Sokolov, 1965
Turkmenites gaurdakensis Luppov, 1963
Kopetdagites grossouvrei (Semenov, 1899)
Kopetdagites sp.
Mediasiceras saggitalis Iljin, 1975
Beschtubeites beschtubensis Iljin, 1975
Beschtubeites kutusovae Iljin, 1975
Placenticeras bobkovae Iljin, 1975
Placenticeras pitniakense Iljin, 1975

Michailova 1978

Results of these investigations are unanimous in ascertaining that the primary
suture is quinquelobate: E L U2 U3 I (Wedekind); or V U U11 D (Ruzhentsev).
Very early in the ontogeny, the umbilical lobe Ux (Ruzhentsev = I) divides into
two elements through the process of ‘Lobenspaltung’ (see Wiedmann 1970: 910,
fig. 1 IV) (Fig. 15), giving rise to UlvUld of typical hoplitid affinities, resulting in
an adult sutural formula: E L U2 U3 (U4 = S) UlvUld I (Wedekind).
Less easy to interpret (and reconcile) are: division of the lateral lobe L
(Ruzhentsev U); division of the saddle E/L (Ruzhentsev V/U); and, division of
the saddle L/U2 (Ruzhentsev Uj/U1).
According to Mirzoev (1967) and Michailova (1974, 1978), the lateral lobe L
(Ruzhentsev U) divides into two unequal parts very early in ontogeny. This bifid
nature of the lateral lobe is in direct contrast to the trifid division of the same lobe
in the Hoplitaceae. Soon afterwards a lobe arises in the lateral saddle E/L
(Ruzhentsev V/U), which is designated L by Mirzoev and Michailova, i.e., the
equivalent of A (adventive) of Wedekind. Furthermore, in Placenticeras s.s. a
new lobe arises in the saddle L/U2 (Ruzhentsev—U ^U 1), to which they apply the
symbol Uln (= new U1)—in descriptive terms the fourth lateral lobe in the adult
suture (Fig. 5D).
The investigations of Mirzoev and Michailova are somewhat at variance with
those of Schindewolf (1967) and Kullmann & Wiedmann (1970). According to the
latter, the lateral lobe L is trifid, and no mention is made of a new lobe being
formed in the saddle L/U2. This disparity may in part be due to differences of
definition. Schindewolf (1967) had already pointed to the indiscriminate use of the
term ‘adventive lobe’. As per definition, an adventive lobe is a true lobe formed
in the external saddle (E/L) at an early ontogenetic stage. Thus reference to
‘adventitious elements’ in the adult placenticeratid suture (e.g. Wright 1957;
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Kennedy & Wright 1983), when in fact a tripartite division of the lateral lobe or
a bipartite division of L, plus a deep incision on E/L is meant, is misleading, as
Schindewolf (1967) had already commented. More difficult to resolve is the
question whether the adventive lobe (Ruzhentsev—L) of Mirzoev and Michailova is in fact a true adventive lobe as per definition, or merely a deep incision of
the saddle E/L. The time of formation seems to be crucial for definition.
According to Schindewolf (1967: 803 (725)) the umbilical lobes are formed at an
early ontogenetic stage—prior to incision of the saddles and the lobes. One would
expect the same of adventive lobes.
According to Michailova (1978) the ‘adventive’ lobe only arises from the end
of the second whorl onwards. Illustrations by Michailova (1978, fig. lv, g) also
appear to indicate that the ‘adventive’ lobe only really becomes prominent at a
stage that coincides with the incision (Zerschlitzung) of the other saddles and
lobes. This appears to favour the idea that we are here dealing with a large
incision in the E/L saddle, rather than a true adventive lobe—as also previously
suggested by Smith (1900), Reeside (1926: 2), Matsumoto (1953: 146) and
Schindewolf (1967: 744 (666)).
Definition of the incision of the lateral saddle E/L as an incision and not as
an adventive lobe is not merely a matter of semantics or terminology, but crucial
for determining phylogenetic relationships. True adventive lobes occur in the
family Engonoceratidae, but not in Placenticeratidae. Wright (1957) and pre
viously Spath (1931) had sought to derive the Placenticeratidae from Engono
ceratidae—a view now generally abandoned. Furthermore, arising from study of
the sutural ontogeny of the group is the problem of the systematic position of the

Fig. 17. Suture of Hypengonoceras warthi (Kossmat, 1895). (After Kossmat 1895, pi. 20 (6)
(fig. 8).)
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Albian genus Hypengonoceras, to be discussed below (see p. 361). Engonoceratidae can generally be separated quite easily from the Placenticeratidae by
their ceratitic suture lines with entire or little divided saddles (Fig. 17). In some
cases, however, such as the genus Parengonoceras Spath, 1924 (of Engonoceratidae), the sutures are finely incised, and morphological transitions to the genus
Hypengonoceras (of Placenticeratidae as interpreted by Kennedy & Wright
(1983)) occur, as demonstrated by Renz (1970). The only way to distinguish
between Parengonoceras and Hypengonoceras is by means of sutural ontogeny.
Unequivocal adventive lobes occur in Parengonoceras (Fig. 18), which clearly
places the genus in the family Engonoceratidae. As yet, the sutural ontogeny of
Hypengonoceras is unknown, and reference to the Placenticeratidae appears to be
based on stratigraphic rather than phylogenetic evidence. Details of this are
discussed elsewhere (p. 361). For the present it is sufficient to say that the
distinguishing feature between Engonoceratidae and Placenticeratidae appears to
be the presence of one or more adventive lobes in the former, as compared to a
mere, albeit large, incision of the lateral saddle E/L in the latter.
The lobe in the saddle L/U2 (fourth lateral lobe), termed Uln by Michailova
(1974, 1978), has been used as a criterion for separating genera in the Placenti
ceratidae. We lack material for detailed ontogenetic studies and can give no
verdict on the sutural status of the lobe—whether it in fact is a real (new) lobe or
merely an enlarged incision, similar to that in the external saddle; we suspect it to
be the latter. Whatever the case may be, the presence, or rather the size of this
‘lobe’ is regarded as being of systematic value by Michailova (1978) and
characteristic of the genus Placenticeras. In terms of descriptive terminology of
the adult suture, this is the fourth lateral lobe. As summarized by Marcinowski
(1980), the early (Albian-Cenomanian) placenticeratids referred to the genus
Karamaites also have this lobe, but it is consistently smaller than the fifth lateral
lobe (Figs 6-7). There is a progressive, phylogenetic increase in the size of this
‘lobe’ until in Placenticeras, in the Turonian, it exceeds the fifth lateral lobe in
size. In addition, Michailova (1978) claimed that the bases of the first three lateral
lobes (Ruzhentsev’s L, U2U*) widen and are bulb-like at the base, but become
narrower at the neck.
An apparent final trend in sutural development of the Placenticeratidae is to
be found in the Maastrichtian genus ‘Gissarites’ Iljin, 1958 (Fig. 7A). Here the
sixth lateral lobe is larger than the fifth, in contrast to the situation in Placen
ticeras, where the opposite holds true. In addition, the lateral branches of the
external lobe E (Ruzhentsev = V) are short and blunt in contrast to paw-shaped
in Placenticeras.
From the above it can be seen that details of the suture line are of rather
ambiguous value in the systematics of the Placenticeratidae, especially at generic
level.
Detailed studies of the sutural ontogeny, however, point unambiguously to
the origins of Placenticeratidae in Hoplitidae. Salfeld (1924) and Matsumoto
(1953) tried to trace the origins of Placenticeratidae back to the Phylloceratidae.
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Salfeld based his conclusions on incorrect sutural data from the type species of
Hypophylloceras, as shown subsequently by Wiedmann (1962: 248). Matsumoto
based his findings on supposed affinities of the juvenile shells of Metaplacenticeras
subtilstriatum and Phylloceras, and also claimed that the sutures of Metaplacenti
ceras were somewhat phylloid—analogous to those of Neophylloceras. Also, the
fact that the siphuncle only reached its marginal position towards the end of the
second whorl was claimed to be a phylloceratid feature. Spath (1930) and Wright
(1957: L109, L390) tried to derive the Placenticeratidae from the Engonoceratidae, but the reasons for this are now seen as a combination of homoeomorphy and stratigraphic ‘neatness’ rather than actual relationship. It is now
generally accepted that the origin of Placenticeratidae lies in the Hoplitidae—a
theory dating back to Douville (1890), and followed by Kossmat (1897), Smith
(1900), De Grossouvre (1894), Pervinquiere (1907) and others.
Casey (1965: 461) suggested that early placenticeratids, such as Hengestites
Casey, 1960, Anaplacenticeras Iljin, 1959, and Karamaites Sokolov, 1965, arose
from the hoplitid Semenovites Glazunova, 1960. Schindewolf (1967) summarized
alleged phylogenetic relationships of Placenticeratidae and confirmed that the
origins must lie in the Hoplitidae. Mirzoev (1967) undertook detailed studies of
Cleoniceras, Semenovites and ‘Karamaiceras\ and substantiated the derivation of
Placenticeratidae from Hoplitidae via subfamily Semenovitinae Mirzoev, 1967,
the latter consisting of the two genera Semenovites Glazunova, 1960, and

Fig. 18. Sutural ontogeny of Parengonoceras discoides Renz. (After Renz 1970, fig. 2.)
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Metaclavites Casey, 1965 (see Fig. 4). It is significant that in the transition from
Hoplitidae to Placenticeratidae as demonstrated by Mirzoev, no significant
change in the form of the shell or in the degree of involution took place. Major
changes affected the suture line. The lateral lobe (L) (Ruzhentsev = U) changes
from asymmetrically trifid to bifid, and almost separated into two independent
lobes. Simultaneously, an incision arose in the first lateral saddle, separating it
almost as far as the base and the external lobe (Ruzhentsev = V) becomes
shallower. This all led to the typical ‘sagging’ suture line of Placenticeratidae.
Derivation of Placenticeratidae from Hoplitidae was further confirmed by the
detailed sutural studies of Michailova (1974, 1978), who derived ‘Karamaiceras'
from the Late Albian Anahoplites. In addition, she also listed the sutural
characteristics of the family as discussed above. These views were accepted by
Casey (1978).
Kennedy & Wright (1983) derived the mainstream of Placenticeratidae—
Karamaites and Placenticeras—from Metaclavites (Fig. 8) and tentatively
regarded Hypengonoceras and Hengestites as early, parallel offshoots derived
from Karamaites in the Albian. For reasons discussed below (p. 361), we prefer
to allocate Hypengonoceras to the family Engonoceratidae. This only leaves us
with the moot question of the systematic position of Hengestites. Unfortunately,
we have no additional material for meaningful discussion. As far as ontogenetic
development of ornament is concerned, Hengestites deviates distinctly from the
normal placenticeratid pattern. In Hengestites the ornamented stage with alter
nating ventral clavi and lateral riblets precedes the smooth compressed stage with
entire venter; in Placenticeras the inner whorls are smooth with entire venter and
may be succeeded by an ornamented stage on the outer whorls, i.e. the complete
opposite. Removal of Hengestites from Placenticeratidae can only be seen as a
suggestion, pending detailed examination of the sutural ontogeny.
SYSTEMATIC PALAEONTOLOGY
Phylum MOLLUSCA Cuvier, 1797
Class C e p h a l o p o d a Cuvier, 1797
Order a m m o n o id e a Zittel, 1884
Suborder a m m o n it in a Hyatt, 1889
Superfamily h o p l it a c e a e Douville, 1890
Family Placenticeratidae Hyatt, 1900
(= Hypengonoceratidae Chiplonkar & Ghare, 1976;
Baghiceratinae Chiplonkar & Ghare, 1976)
Genus Placenticeras Meek, 1876
Placentocerus Meek, 1870 (nom. oblit.)
Diplacomoceras Hyatt, 1900
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Diplacmoceras Hyatt, 1903 (illegitimate emendation of Diplacomoceras Hyatt, 1900)
Stantonoceras Johnson, 1903
Proplacenticeras Spath, 1926
Pseudoplacenticeras Spath, 1926
Anaplacenticeras IIjin, 1959
Gissarites IIjin, 1959
Karamaites Sokolov, 1961 (nom. nud.)
Parastantonoceras Collignon, 1965a
Karamaites Sokolov, 1965, in Casey, 1965
Karamaiceras Sokolov, 1967
Asiatostantonoceras Iljin, 1975
Turkmenites Iljin, 1975
Kopetdagites Iljin, 1975
Mediasiceras Iljin, 1975
Beschtubeites Iljin, 1975
Baghiceras Chiplonkar & Ghare, 1976
Malwiceras Chiplonkar & Ghare, 1976
Placentoscaphites Chiplonkar & Ghare, 1977a
Sancarlosia Chiplonkar & Ghare, 1978

Type species: Ammonites placenta DeKay, 1828, by subsequent designation
by Meek (1876: 462).
Diagnosis
Extremely variable, generally compressed and involute. Earliest stages with
rounded whorl section soon followed by typical compressed, high-whorled stage
with crater-like umbilical pit, flat smooth flanks and smooth flat venter with sharp
edges. Later stages may develop umbilical tubercles and generally ventral clavi,
which are demonstrably the base of a septate spine in some; lateral sickle-shaped
ribs with or without lateral thickening or tuberculation. Umbilical tubercles may
or may not migrate away from umbilical edge towards maturity. At maturity,
ventral clavi generally disappear, the venter becomes rounded, the umbilical wall
slopes out gently and the umbilical seam egresses, leading to slight scaphitoid
uncoiling of the body chamber. Variation partially caused by different rates of
ontogenetic development. Strongly dimorphic; especially noticeable in forms with
lateral ornament. In early forms, dimorphs differ mainly in size. Suture charac
teristically sagging, with saddle E/L deeply incised, and lateral lobe, L, arranged
obliquely in adapical direction, whereas umbilical lobes on flanks are arranged
more or less radially.
Discussion
The plethora of names listed in the generic synonomy bears testimony to the
confusion in placenticeratid systematics. Kennedy & Wright (1983) placed most of
these names in the synonymy of Placenticeras. They did, however, retain
Karamaites Sokolov because of lack of evidence of definite dimorphism in that
genus, as discussed above.
The earliest forms, ‘Karamaites’ of the Upper Albian to Middle Cenomanian,
are best known from Central Asia. They have ornament consisting of umbilical
tubercles, falcoid ribbing and alternating ventral clavi. This includes forms such as
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‘Turkmenites\ ‘Kopetdagites' and ‘Mediasiceras'. In the Upper Cenomanian
Kopetdagites, indications of later typical Placenticeras ornament start appearing.
Small tubercles or tubercle-like swellings develop on the flanks at the point of
bifurcation of the ribbing. This then leads to the typical ‘Proplacenticeras' type of
ornament, shown best by P. kaffrarium, where strongly differentiated dimorphs
can be distinguished. In the Turonian to Coniacian ‘Proplacenticeras’, strong
lateral ornament develops and in the adult stage the umbilical tubercles may
migrate outwards, foreshadowing the Santonian Placenticeras polyopsis type of
ornament. Strongly ornamented microconchs correspond to Collignon’s (1965a)
genus Parastantonoceras. In later Placenticeras species, strongly ornamented
microconchs correspond to ‘Stantonoceras' or ‘Asiatostantonoceras’. Placentoscaphites clearly represents adult placenticeratids in which the body chamber
shows signs of uncoiling, and has nothing to do with the true scaphitids
whatsoever.
Of the other names included in the synonymy of Placenticeras, Sancarlosia is
an inflated, strongly ornamented form of Placenticeras, probably representing
microconchs, as may be Baghiceras and Malwiceras.
Gissarites (Fig. 1A) is a poorly known form from the Maastrichtian of
Central Asia. It has a very narrow venter and, in many respects, resembles the
early Placenticeras, with prominent umbilical tubercles but hardly any lateral
ornament. Iljin (1958) maintained that the sixth lateral lobe is larger than the
fifth, by virtue of which Gissarites can be separated from Placenticeras. Due to the
great variation in this character, we do not believe that separation on details of the
suture is advisable. Another poorly known taxon that probably does not require
generic separation from Placenticeras, is the Lower Campanian Diplacomoceras.
This retains the entire venter to great diameters and, according to Hyatt (1903:
242), combines features of Engonoceratidae as far as ornament is concerned, but
has distinct placenticeratid sutures. ‘Diplacmoceras' seems merely to be another
example of juvenile ornament being retained to the adult stage and can be derived
from Placenticeras paraplanum Wiedmann of the Upper Santonian (Kennedy
1986). ‘Pseudoplacenticeras' is similar to ‘Diplacmocerasit is known only from
crushed specimens from a single locality (?Campanian) in Austria. Again,
separation seems unnecessary.
Occurrence
Upper Albian to Maastrichtian, world-wide.
Placenticeras kaffrarium Etheridge, 1904
Figs 9-14A, 19-20, 22-99
Placenticeras kaffrarium Etheridge, 1904: 89, pi. 3 (fig. 16). Besairie, 1930: 636, pi. 64
(fig. 3-3a), suture no. 8. Venzo, 1936: 107.
Placenticeras umkwelanensis Etheridge, 1904: 89, pi. 3 (figs 17-20).
Placenticeras whitfieldi (auct. non Hyatt): Boule, Lemoine & Thevenin, 1907: 48, pi. 12
(fig. 5-5a). Venzo, 1936: 107, pi. 11 (fig. 12).
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Placenticeras subkaffrarium Spath, 1921: 247, pi. 21 (fig. 2). Besairie, 1930, pi. 46 (figs 2-3).
Placenticeras cf. subkaffrarium Spath, 1921: 300.
Placenticeras whitefieldi [sic] Besairie, 1930, pi. 46 (fig. 1).
Placenticeras n. sp. aff. kaffrarium Etheridge: Venzo, 1936: 108, pi. 11 (fig. 13), text-fig. 3.
?Metaplacenticeras besairiei Collignon, 1936: 200, pi. 21 (figs 21-22).
Proplacenticeras memoriae-schloenbachi (Laube & Bruder) var. ambiloensis Collignon, 1965a:
14, 16, pi. 381 (fig. 1646), pi. 382 (figs 1647-1648). Chiplonkar & Ghare, 1977c: 112,
fig. 6B-C.
Parastantonoceras murphyi Collignon, 1965a: 17, pi. 382 (fig. 1649).
Parastantonoceras besairiei (Collignon): Collignon, 1965a: 19, pi. 383 (fig. 1650).
Proplacenticeras stantoni Hyatt var. bolli Hyatt: Collignon, 1965a: 19, pi. 383 (fig. 1651).
Proplacenticeras stantoni Hyatt var. fortior Collignon 1965a: 19, pi. 383 (fig. 1652).
Proplacenticeras orbignyi (Geinitz): Collignon 1965a: 20, pi. 383 (figs 1653-1654).
Placenticeras reineckei Haughton, 1925: 271, pi. 13 (figs 4-5); 1926 (reprinted in French): 15,
pi. 2 (figs 4-5).
?Placenticeras merenskyi Haughton, 1930: 363, pi. 11 (figs 1-3).
Proplacenticeras aff. fritschi de Grossouvre var. eboroensis Collignon, 19656: 38, pi. 430
(figs 1780-1781).
Proplacenticeras satriense Collignon 19656: 40, pi. 431 (fig. 1782).
Proplacenticeras nov. sp. (Venzo) aff. kaffrarium Ether.: Collignon, 19656 : 40, pi. 431
(fig. 1783).
?Proplacenticeras merenskyi (Haughton): Klinger, 1977, fig. 7.
Placenticeras syrtale Morton var. tamulicum (Blanford) Kossmat: Boule, Lemoine & Thevenin,
1907: 47 (27), pi. 12 (figs 3-4).
?Proplacenticeras rampuraensis Chiplonkar & Ghare, 1977c: 109, figs 1-2, 6A, D.
?Proplacenticeras spathi Chiplonkar & Ghare, 1977c: 110, fig. 7E, F.
?Proplacenticeras fritschi (de Grossouvre): Chiplonkar & Ghare 1977c: 113, fig. 7B-C.
?Proplacenticeras stantoni (Hyatt): Chiplonkar & Ghare, 1977c: 114.
?Pseudoplacenticeras sp. cf. P. milleri (Hauer): Chiplonkar & Ghare, 1977c: 115, fig. 6E-F.
Proplacenticeras stantoni (Hyatt) var. bolli (Hyatt): Howarth, 1985: 84, fig. 7.

Type
The holotype (Fig. 19), by monotypy, is Etheridge’s original figured speci
men (1904, pi. 3 (fig. 16)) from Umkwelane Hill, Zululand, housed in the Natal
Museum, Pietermaritzburg, NMP 355, type number T417.
Material
Etheridge’s syntypes of Placenticeras umkwelanense (1904, pi. 3
(figs 17-20)), from Umkwelane Hill, Zululand, housed in the Natal Museum,
Pietermaritzburg, NMP 453a-c, type number T418a-c. Lectotype here desig
nated, NMP 453a (type number T418a) (Fig. 20A), the original of Etheridge’s
(1904, pi. 3 (fig. 17)); paralectotypes, NMP453b-c (type number T418b-c)
(Fig. 20B-C). Spath’s (1921, pi. 21 (fig. 2)) holotype of Placenticeras subkaffra
rium., SAM-5106 (Fig. 21). Spath’s Placenticeras cf. subkaffrarium (1921: 300),
SAM-4957-4958 (Fig. 22). Several hundred specimens in the collections of the
South African Museum, Cape Town; Geological Survey, Pretoria; the British
Museum (Natural History), London; and University Museum, Oxford, from the
following localities.
Locality 10: railway cutting, 1,1 km north of Haig Halt, Mfolozi, imprecisely
located in most cases in the Coniacian.
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Fig. 20. Placenticeras kaffrarium Etheridge, 1904. A. NMP 453a, type number T418a. The
lectotype of Placenticeras
umkwelanense Etheridge, 1904. B -C . Paralectotypes o
umkwelanense, NMP 453b-c, type numbers T418b-c. D. SAM -PCZ6190 from locality 60, the
basal Pterotrigonia bed, Skoenberg.
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Fig. 21. The holotype of Placenticeras subkaffrarium Spath, 1921. SAM-5106
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Locality 11: road cut, Mfolozi. Coniacian s.l. SAM—uncatalogued and unlocal
ized material.
Locality 13: hill slopes below Riverview compound, Coniacian II—III,
SAS H 146/3.
Locality 16: small quarry east of track on Lot 71 13567 east of Riverview
sugarmill. Coniacian II or III. SAM—uncatalogued material.
Locality 24: cuttings and excavations for new Nyalazi River bridge. Coniacianll-V. SAS A624.
Locality 25: cutting alongside road, 2,8 km ESE of Nyalazi River Trading Store.
Coniacian II. SAM—uncatalogued and unlocalized material.
Locality 60: basal Pterotrigonia Bed, Skoenberg, and overlying silts. Coniacian I.
SAM-PCZ6190, PCZ6195, PCZ6200; NMB D917, D1267, D1269, D1271;
SAS Z201-Z205.
Locality 63: steep northern face of Skoenberg (Skoenberg East in Van Hoepen’s
catalogue), Coniacian I. NMB D941/1-51, D2846; SAS Z200.
Locality 71: degraded river cliffs on the north bank of the Munywana Creek north
of Skoenberg. Coniacian I. NMB D925/1-3, D1343-4; SAS Z252, Z401,
Z1065, Z1081, Z251, Z252/1.
Locality 72: degraded river cliffs and alluvial flats on the north side of the
Mzinene, 200-300 m east of the causeway across the river. Coniacian II? and
III. NMB D1148-D1150, D1151/1-15; SAS Z1028/1-3, A419, Z1125;
SAM-PCZ6201, Z6202.
Locality 92: bulldozer scrapings and adjacent hill slopes around the pumping
station at the southern end of the track leading south from the farm Panplaas.
Coniacian II and III. SAM-PCZ6190, Z6192, Z8205; SAS Z907, Z1442a-b,
Z1520a-g, Z1603a-c, Z1063, Z1604, Z1065, Z1681.
Locality 93: hill slopes extending on either side of the boundary fence of lots H101
and H102, Coniacian II. SAM-PCZ6187-Z6188, Z6193, Z6196-6199,
Z6203-Z6204, Z6208, Z6215, Z6251-Z6255, Z6258; SAM-93B; SAS Z77,
Z79, Z80, Z507, Z510, Z512, Z519, Z678, Z680, Z681, Z682, Z686, Z688,
Z717, Z723, Z726, Z886, Z887, Z888, Z916, Z917, Z919, Z920, Z926, Z927,
Z728, Z729, Z932, Z632, Z933, Z937, Z939, Z941, Z952, Z993, Z994, Z995,
Z1003, Z1556, Z1571.
Locality H196: on the west bank of the Hluhluwe River, at 32°19'30"E, 28°5'30"S.
Coniacian II. SAM-PCZ6497.
Locality 145: degraded bluffs on the eastern side of the Msunduzi, 3 km SW of the
farm Morrisvale. Coniacian II. NMB D1184/1-26.
Over one hundred uncrushed specimens have been measured, including both
juvenile and adult, microconchs and macroconchs. Rather than list these
measurements in undigestible form, we have presented the data in graphic form
(Figures 51-55). Lists of measurements for statistical purposes are available upon
request from the Department of Invertebrate Palaeontology, South African
Museum.
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Fig. 22. Placenticeras kaffrarium Etheridge, 1904. A -C . SAM-4958. The specimen described
by Spath (1921: 300) as Placenticeras cf. subkaffrarium nov. D -F . SAM-4957. The other
specimen described by Spath (1921: 300) as Placenticeras cf. subkaffrarium nov. Both x 1.
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Fig. 23. Placenticeras kaffrarium Etheridge, 1904. Specimens showing different ontogenetic
changes. A -B . NMB D917. x 1. C -D . SAM -PCZ6190. x 1,5. E -F . NMB D941/7. x 10.
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A

B

C

Fig. 24. Placenticeras kaffrarium Etheridge, 1904. NMB D1150. Microconch showing successive ontogenetic changes from rounded inner whorls
though ‘
umkwelanense'and k
sub kafrium
'stages to type 6 ‘
’ ornament
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Fig. 25. Placenticeras kaffrarium Etheridge, 1904. NMB D1151. Specimen showing ontogenetic changes from rounded early, through compressed
‘
elans'to ‘ sub kafrstage, x 1.
kw
um
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Description
Description of the variation shown by the species is best accomplished in
terms of the the following factors.
1. Ontogenetic changes
For descriptive purposes the ontogeny in typical forms can be approximately
divided into four stages.
(a) Embryonic stage. This includes the very early stage with the protoconch and
subsequent early whorls. This can be seen in NMB D941/7 (Fig. 23E-F),
NMB D1150 (Fig. 24), SAS Z680, SAM-PCZ6190 (Fig. 23C-D), NMB D1151
(Fig. 25). The protoconch is globular, as wide as high, followed by depressed,
reniform, early whorls. These soon become circular in cross-section at a diameter
of about 2 mm. Thereafter, the whorls soon become compressed, as in typical
large Placenticeras. The nepionic constriction can be seen in NMB D941/7
(Figs 9, 23E-F). Unfortunately most of these specimens have undergone second
ary recrystallization, and details of the early sutural development are not clear,
nor can the position of the siphuncle be determined accurately.
(b) Early phragmocone stage (Figs 11, 23C-D). Here the form is at what may be
termed as the ‘umkwelanense’ stage, with very compressed whorls with maximum
breadth at the umbilical shoulder. The flanks are smooth, save for fine, falcoid or
sickle-shaped striae. The curve of the ‘sickle’ may be slightly stronger than the
haft, producing slight crescents on the ventral half of the flanks. The venter is
concave to flat and smooth, bordered on either side by entire, sharp, narrow
ventrolateral shoulders.
(c) Middle to early-late phragmocone stage. Here, the whorl section becomes
more inflated and rounded, the umbilical shoulder also becomes more rounded,
umbilical tubercles of varying strength, c. 7-8 per whorl develop, connected by
single or bifurcating ribs of varying strength to weak or prominent lateral
tubercles. Concomitantly, the venter becomes tuberculate with distinct alternat
ing ventral clavi. Generally, as soon as the umbilical tubercles appear, the edges
of the venter become crenulate. This is the ‘subkaffrarium’ stage (Figs 26-28).
(d) Late phragmocone and body chamber. Here the whorl section becomes even
more inflated and rounded, the umbilical tubercles migrate outwards, weaken,
and the venter becomes distinctly rounded and eventually completely smooth on
the body chamber. Lateral ornament may also weaken considerably towards and
on the body chamber. The body chamber may also show slight egression of the
umbilical seam, resulting in scaphitoid uncoiling. This is the typical ‘kaffrarium’
stage (Figs 29-31).
With the exception of the embryonic stage, all these ontogenetic stages can
be observed in SAM-PCZ6194 (Fig. 13), SAM-93B/4 (Fig. 32), SAS Z1080
(Figs 33-34), and SAS Z1820 (Fig. 35).
However, part of the difficulty in unravelling the systematics of the genus
Placenticeras lies in the fact that these different ontogenetic changes occur at
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Fig. 26.

Placenticeras kaffrarium Etheridge, 1904. SAS A499. Specimen showing typical 4subkaffravium' ontogenetic stage with prominent
umbilical tubercles and ventral clavi, but lack of prominent lateral ornament, x 1.
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Fig. 27. Placenticeras kaffrarium Etheridge, 1904. A -B . SAM-PCZ6200. C -E . SAS Z682.
Two specimens with ‘
sub kaffrarium'type of ornament to illustrate variation in whorl br
outline. Both x 1.
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Fig. 28.
Placenticeras kaffrariumEtheridge, 1904. SAS Z1028/1. Specimen showing transition
from smooth ‘
um
kw
elanse’ stage to 'subkaffrarium' stage with umbilical tubercles and ventral
clavi. x 1.

different rates, and stages are of different length in different individuals, or may
be omitted. This leads to the presence of adult individuals resembling—in terms
of ornament—the juveniles of others, while late phragmocone modifications
already occur in the very early developmental stages of some specimens (Fig. 36),
all at the same stratigraphic level (Figs 37-38). In rare cases an intermediate
ontogenetic stage can even be omitted. The best way of describing this variation
in ontogeny in combination with normal intraspecific variation is by illustrating
the different morphotypes. This is based mainly on the presence and/or stage of
appearance of the umbilical and lateral tubercles and crenulation of the venter.

2. Dimorphism
Distinct dimorphism can be distinguished in adults in these different morpho
types (see p. 251 for criteria for recognizing maturity).
(a) In all adult specimens the venter becomes rounded and generally smooth on
the body chamber with no ventral clavi.
(b) In forms with strong ‘
kaffrariumor ‘
’ type of or
phragmocone, umbilical tubercles migrate away from the umbilical wall and
weaken or disappear on the body chamber.
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Fig. 29.
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Placenticeras kaffrarium Etheridge, 1904. SAS Z1520a. Specimen showing late
phragmocone and body chamber modifications, x 1.
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Fig. 30.
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Placenticeras kaffrarium Etheridge, 1904. NMB D1344. Specimen showing late
phragmocone and body chamber modifications, x 0,98.
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Fig. 31.
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Placenticeras kaffrarium Etheridge, 1904. NMB D1344. Specimen showing late
phragmocone and body chamber modifications, x 0,75.
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B
Fig. 32. Placenticeras kaffrarium Etheridge, 1904. SAM-93B/4. Specimen showing successive
ontogenetic stages, x 1.
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Fig. 33.
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Placenticeras kafrarium
Etheridge, 1904. SAS Z1080. Macroconch showing successive
ontogenetic changes up to body chamber, x 0,75.
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A
Fig. 34.

B

Placenticeras kafrarium
Etheridge, 1904. SAS Z1080. Macroconch showing successive
ontogenetic changes up to body chamber, x 0,75.
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Fig. 35. Placenticeras kaffrarium Etheridge, 1904. SAS 1820. Microconch showing distinct
ontogenetic changes from ‘
elansu’through ‘
kw
m
to ‘ stage, x 0,75.
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Fig. 36. Placenticeras kaffrarium Etheridge, 1904. A -C . NMB D2845. D -F . NMB D941/48.
Both specimens at similar diameters to illustrate differing rates of ontogenetic change. The
upper specimen already has the mature ‘
kafriumornam
’
ent, whereas the
‘
elans ’stage. Both x 1,5.
kw
um
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Fig. 37. Placenticeras kaffrarium Etheridge, 1904. SAS A419. Concretion from locality 72 to
illustrate the co-occurrence of ‘
elans ’and ‘
kw
um
’ forms at the same stratig
level, x 1.
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Fig. 38. Placenticeras kaffrarium Etheridge, 1904. SAM, uncatalogued specimen. Concretion
from locality 72 to illustrate the co-occurrence of ‘
’ and ‘
’ forms at the
same stratigraphic level. Part of Peroniceras
at top left, x 0,5.
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Fig. 39. Placenticeras kaffrarium Etheridge, 1904. Whorl section of different specimens to
illustrate variation. A. NMB D1150, ‘kaffrarium' type. B. NMB D1150, ‘sub-kaffrarium' type.
C. NMB D1343, ‘umkwelanense' type.

(c) In some forms with smooth ‘umkwelanense’ type ornament on the phragmocone, weak umbilica 1 only, or umbilical and lateral ornament, appears on the
body chamber.
Dimorphism in the Zululand placenticeratids is restricted mainly to differ
ences in size. In microconchs, which are more abundant in the present collection,
the last septum is formed at diameters between 110 and 120 mm, whereas
macroconchs show a wider range of maximum diameter, but generally form the
last septum at between 150 and 185 mm. The length of the body chamber is
between half and two-thirds of a whorl. Except for possibly one specimen,
SAS Z1081 (Fig. 14A), no complete aperture was found and apertural modifica
tions, if present, are unknown.
A combination of differing rates of ontogeny and dimorphism allows
recognition of several morphotypes.
Type 1. In some specimens the shell never develops beyond the early smooth
‘umkwelanense’ stage and remains smooth throughout. At the end of the adult
phragmocone, and on the body chamber, however, the venter becomes distinctly
rounded, albeit very narrow in extreme cases, without an intermediate tuberculate stage. There is considerable variation in the whorl section, ranging from
extremely compressed, subtrigonal with flat flanks converging to a narrow venter,
e.g. SAM-PCZ6197/a (macroconch) (Figs 40-41) to broadly rounded ovoid, e.g.
SAM-PCZ6202 (macroconch) and NMB D 1151/5 (microconch) (Figs 42-43)
(also Figs 44-46B).
Type 2. In this form the greater part of the phragmocone remains smooth. Weak,
poorly developed umbilical tubercles only start appearing on the late adult
phragmocone or on the adult body chamber. Again, there is considerable
variation in the whorl section, as in type 1. NMB D941/33 (macroconch) (Fig. 47)
and SAS Z1065c (microconch) (Fig. 48) are good examples (also Figs 49-50).
Type 3. The greater part of the phragmocone is smooth, and ornament only starts
appearing relatively late in ontogeny. On the adult body chamber, however,
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Fig. 40. Placenticeras kaffrarium Etheridge, 1904. SAM-PCZ6197/a. Macroconch body
chamber and last few septa of specimen with type 1 ornament. Note the extremely compressed,
lanceolate whorl section and also the impression of the flat, entire venter of the inner
‘
elans ’whorls, x 0,94.
kw
um
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Fig. 41.
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Placenticeras kaffrarium Etheridge, 1904. SAM-PCZ6197/a. Macroconch body
chamber and part of phragmocone with type 1 ornament, x 0,94.
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Fig. 42. Placenticeras kaffrarium Etheridge, 1904. NMB D1151/5. Microconch with type 1
ornament. Note the adult features— slight scaphitoid uncoiling, outward slanting of the
umbilical wall and transition from flat to rounded venter, x 0,78.
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Fig. 43. Placenticeras kaffrarium Etheridge, 1904. NMB D1151/5. Microconch with type 1
ornament, x 0,78.
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Fig. 44. Placenticeras kaffrarium Etheridge, 1904. SAS Z1156. Macroconch with type 1
ornament. Note rounding of venter, outward-slanting umbilical wall and slight scaphitoid
uncoiling towards beginning of body chamber, x 0,88.
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A
Fig. 45.

Placenticeras kaffrarium Etheridge, 1904. SASZ1156.
ornament, x 0,88.

B
Macroconch with type 1
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ro
Fig. 46. Placenticeras kaffrarium Etheridge, 1904. A. SAS Z680. Microconch with type 2 ornament in which umbilical tubercles only develop on
stage
the late phragmocone stage and on the body chamber. B. NMB D1343. Macroconch with type 1 ornament, retaining smooth ‘
up to the body chamber. Both x 1.
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Fig. 47. Placenticeras kaffrarium Etheridge, 1904. NMB D941/33. Macroconch with type 2
ornament in which umbilical tubercles only start appearing on the late phragmocone stage or on
the body chamber, x 0,65.
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Fig. 48.

Placenticeras kaffrarium Etheridge, 1904. SAS Z1065c.
ornament, x 0,88.
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Microconch with type 2
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Fig. 49. Placenticeras kaffrarium Etheridge, 1904. NMB D941/15. Microconch with type 2
ornament, x 1.
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Fig. 50. Placenticeras kaffrarium Etheridge, 1904. NMB D941/15. Microconch with type 2
ornament, x 1.
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DIAMETER (mm)

Fig. 51. Placenticeras kaffrarium Etheridge, 1904. Size distribution.

Fig. 52. Placenticeras kaffrarium Etheridge, 1904. Total diameter versus umbilical diameter.
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Fig. 53. Placenticeras kaffrarium Etheridge, 1904. Total diameter versus Wb/Wh.

ornament becomes quite bold, with distinct umbilical and lateral ornament of
typical ‘kaffrarium’ type. The venter changes from flat and smooth to tuberculate
to rounded and smooth, or directly from flat and smooth to rounded and smooth
without an intermediate tuberculate stage. Examples are SAS Z1520g (macro
conch) and NMB D1269 (macroconch, Fig. 56).
These three morphotypes are all basically variations on the ‘umkwelanense’
type of ornament, where the phragmocone remains predominantly smooth. In all
the remaining groups, lateral ornament appears at a relatively early ontogenetic
stage, and differences are found mainly in the relative strength of the umbilical
and lateral ornament, and, in consequence, the whorl section.
Type 4. Here umbilical tubercles and ventral clavi develop at a very early stage,
but no distinct lateral ribs or tubercles occur. The strength of the umbilical
tubercles varies considerably, and in some cases they are markedly spinose. The
umbilical tubercles generally weaken on the outer whorls and the flanks become
rounded. Simultaneously, the ventral clavi may disappear and the venter may be
flat and smooth as in ‘umkwelanense’ morphotypes—especially on internal
moulds—in association with weak umbilical tubercles, before becoming rounded.
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UMBILICAL TUBERCLES

Fig. 54. Placenticeras kaffrarium Etheridge, 1904. Frequency of umbilical tubercles.

The whorl section is strongly subtrigonal with maximum whorl breadth at the site
of the umbilical tubercle, but breadth to height ratios vary widely. This is the
typical ‘subkaffrarium’ type of sculpture where umbilical ornament is dominant,
and the whorl section is distinctly subtrigonal. Typical examples are SAS Z201
(macroconch), SAS Z202 (macroconch) (Figs 57-58), NMB D941/2 (micro
conch) (Fig. 59), NMB D1267 (microconch) (Figs 60-61), SAM-PCZ6196
(microconch) (Figs 62-63), and NMB D925/3 (macroconch) (Figs 64-65) (see
also Figs 66-68).
Type 5. Here the whorl section is still distinctly subtrigonal but, in addition to
strong umbilical tubercles, strong lateral tubercles and strong ventral clavi occur,
all connected by prominent ribs. On the adult outer whorls the section becomes
rounded and ornament subdued. Examples are NMB D1271 (macroconch)
(Fig. 69), SAS Z1520a (macroconch) (Fig. 72), NMB D941/19 (?macroconch)
(Fig. 73); in some specimens, e.g. NMB D1269, D941/14 (Figs 70-71) fine, dense
ribbing occurs on the outer adult whorls.
Type 6. In this type the lateral tubercle can become much stronger than the
umbilical tubercle and the whorl section becomes polygonal at an early stage. In
relation to the other types, ornament on the adult body chamber is strong but
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Fig. 55. Placenticeras kaffrarium. Etheridge, 1904. A. Frequency of lateral tubercles. B. Fre
quency of ventral clavi.

nevertheless weaker than on the phragmocone. This is the typical ‘kaffrarium’
type of ornament. Good examples are Z80 (microconch) (Figs 74-75), Z252
(macroconch) (Figs 76-77), Z1021 (macroconch) (Fig. 78), Z187 (microconch)
(Fig. 79) (see also Figs 80-81).
Type 7. A few specimens, e.g. PCZ6215 (Fig. 82) show a very strong increase in
ornament, passing rapidly from the smooth ‘umkwelanense' to very robust
‘kaffrarium’ type of ornament (see also Figs 83-85).
3. Evolutionary changes
From the above description of the various morphological types encountered
in Zululand Coniacian representatives of Placenticeras, it is clear that the material
is extremely variable, and that we are dealing with but a single species.
Unfortunately no continuous exposures of the entire Coniacian Stage are
available in Zululand. However, from the preliminary stratigraphic framework
compiled by Kennedy & Klinger (1975), and partly revised for the Coniacian
Stage by Klinger & Kennedy (1984), Placenticeras occurs in the lower three
divisions of the Coniacian in Zululand, i.e. Coniacian I—III. In fact, Placenticeras
already occurs in the basal Pterotrigonia conglomerate of the St Lucia Formation.
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Fig. 56. Placenticeras kaffrarium Etheridge, 1904. NMB D1269. Part of body chamber of
macroconch with type 3 ornament, x 1.
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Fig. 57.

Placenticeras kaffrarium Etheridge, 1904. SAS Z202.
ornament, x 0,72.
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Macroconch with type 4
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Fig. 58.
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Placenticeras kaffrarium Etheridge, 1904. SAS Z202.
ornament, x 0,72

Macroconch with type 4

CRETACEOUS FAUNAS FROM SOUTH AFRICA

Fig. 59.
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Placenticeras kaffrarium Etheridge, 1904. NMB D941/2. Microconch with type 4
ornament with umbilical spines weakening considerably on the outer whorls.
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Fig. 60. Placenticeras kaffrarium Etheridge, 1904. NMB D1267. Microconch with type 4
ornament with umbilical tubercles and ventral clavi present at an early stage, but no lateral
ornament, x 1,1.
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A
Fig. 61.

Placenticeras kaffrarium Etheridge, 1904. NMB D1267.
ornament, x 1,1.

B
Microconch with type 4
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Fig. 62. Placenticeras kaffrarium Etheridge, 1904. SAM-PCZ6196. Microconch with type 4
ornament.
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B

Fig. 63. Placenticeras kaffrarium Etheridge, 1904. SAM-PCZ6196. Microconch with type 4
ornament.
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Fig. 64. Placenticeras kaffrarium Etheridge, 1904. NMB D925/3. Macroconch with type 4
ornament. Note the decrease in strength of the umbilical tubercles towards the end of the
phragmocone. x 0,85.
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65. Placenticeras kaffrarium Etheridge, 1904. NMB D925/3.
ornament, x 0,85.
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Macroconch with type 4
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Fig. 66.
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Placenticeras kaffrarium Etheridge, 1904. NMB D1151.
ornament, x 0,5.

Macroconch with type 4
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Fig. 67. Placenticeras kaffrarium Etheridge, 1904. SAM-PCZ6198. Impression of the inner
whorl of specimens with type 4 ornamentation to illustrate spinose nature of umbilical tubercles
and sigmoid lirae on the flanks, x 0,9.
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Fig. 68. Placenticeras kaffrarium Etheridge, 1904. SAM-PCZ6258. Impression of specimen
with type 4 ornam ent to illustrate extremely spinose umbilical tubercles on inner whorls and fine
lirae on flanks, x 0,8.
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Fig. 69.

Placenticeras kaffrarium Etheridge, 1904. NMB D1271.
ornament, x 0,75.
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Macroconch with type 5
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Fig. 70. Placenticeras kaffrarium Etheridge, 1904. NMB D941/14. Macroconch with type 5
ornam ent and fine, dense ribbing on the outer whorls, x 1.
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Fig. 71. Placenticeras kaffrarium Etheridge, 1904. NMB D941/14. Macroconch with type 5
ornament. Note the distinct ‘
sub akinner whorls, x 1.
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Fig. 72.
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Placenticeras kaffrarium Etheridge, 1904. SAS Z1520a.
ornament, x 0,75.

Macroconch with type 5
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Fig. 73. Placenticeras kaffrarium Etheridge, 1904. NMB 941/19. Macroconch? with type 5 ornament, x 1.
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Fig. 74. Placenticeras kaffrarium Etheridge, 1904. SAS Z80. Microconch with type 6 ornament
with strong lateral ornament at an early stage, resulting in distinct polygonal whorl section, x 1.
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Fig. 75. Placenticeras kaffrarium Etheridge, 1904. SAS Z80. Microconch with type 6 ornament
with strong lateral ornament at an early stage, resulting in distinct polygonal whorl section, x 1.
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Fig. 76.
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Placenticeras kaffrarium Etheridge, 1904. SAS 7252/2.
ornament, x 0,6.

Macroconch with type 6
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Fig. 77.

Placenticeras kaffrarium Etheridge, 1904. SAS Z252/2.
ornament, x 0,6.
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Macroconch with type 6
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Fig. 78.
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Placenticeras kaffrarium Etheridge, 1904. SAS Z1021.
ornament, x 0,7.

Macroconch with type 6
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Fig. 79. Placenticeras kaffrarium Etheridge, 1904. SAS Z187. Microconch with typical type 6
ornament. Note scaphitoid uncoiling of the body chamber, x 0,75.
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Fig. 80.
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Placenticeras kaffrarium Etheridge, 1904. SAS Z1125.
ornament, x 1.

Microconch with type 6
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Fig. 81. Placenticeras kaffrarium Etheridge, 1904. NMB D 1149/2. Microconch with type 6
ornament, x 0,80.
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Fig. 82. Placenticeras kaffrarium Etheridge, 1904. SAS Z215. Microconch with type 7 orna
ment. Note conical perforations on the bottom half of the shell. Possible signs of predation?
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Fig. 83. Placenticeras kaffrarium Etheridge, 1904. SAS Z890. Microconch with type 7 orna
ment with very strong, auricular lateral tubercles, x 1.
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Fig. 84.
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Placenticeras kaffrarium Etheridge, 1904. SAS Z1181.
ornament, x 1.

Microconch with type 7
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Fig. 85. Placenticeras kaffrarium Etheridge, 1904. NMB D1150. Microconch with type 7
ornament. Note the strong lateral ornament and polygonal whorl section, x 1.

Fig. 86. Placenticeras kaffrarium Etheridge, 1904, uncatalogued. Whorl sections of three
specimens, all from the same locality to illustrate variation in degree of inflation due to
intraspecific variation, x 1.
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Fig. 87. Placenticeras kaffrarium Etheridge, 1904. Whorl section of extremely inflated specimen
from the same locality as the specimens in Figure 86. x 1.

overlying Upper Cenomanian sediments at locality 60 at the Skoenberg, Zululand
(Fig. 20D). In the silts and sands overlying this basal conglomerate numerous
representatives of Placenticeras occur. The ‘umkwelanense’ and ‘subkaffrarium’
forms are abundant, the latter being very obvious in the assemblage by virtue of
the distinct subtrigonal whorl section and strong umbilical tuberculation. Forms
with lateral ornamentation are also known but none approach typical P. kaffra
rium forms. In the slightly younger Placenticeras-bearing strata (Coniacian II)
along the lower reaches of the Mzinene River, at localities 71 and 72, and the
lower reaches of the Hluhluwe River, at localities 92 and 93, ‘umkwelanense’ and
‘kaffrarium’ forms dominate. In the exposures along the Msundusi River at
locality 145, the fauna seems similar to that of locality 60, but with elements of
‘kaffrarium’ also present. This indicates that the Zululand Placenticeras are part
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Fig. 88. Placenticeras kaffrarium Etheridge, 1904. Whorl sections of two specimens, both from
the same locality as the specimens in Figures 86 and 87 to illustrate effects of intraspecific
variation on whorl section, x 1.

Fig. 89.

Placenticeras kaffrarium Etheridge, 1904. SAS Z1442.
specimen. Scale bar in mm.

Suture line of juvenile
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Fig. 90.
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Placenticeras kaffrarium Etheridge, 1904. SAS A1446.
specimen. Scale bar in mm.

Suture line of juvenile

Fig. 91. Placenticeras kaffrarium Etheridge, 1904. Unregistered specimen. Suture line. Scale
bar in mm.
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Fig. 92. Placenticeras kaffrarium Etheridge, 1904. Suture lines of SAS Z637 and NMB D941/4.
Scale bar in mm.

O

Fig. 93. Placenticeras kaffrarium Etheridge, 1904. SAS Z939. Suture line. Scale bar in mm.
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Fig. 94. Placenticeras kaffrarium Etheridge, 1904. Unregistered specimen. Suture line. Scale
bar in mm.

\

Fig. 95. Placenticeras kaffrarium Etheridge, 1904. Suture ontogeny. Unregistered specimen.
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Fig. 96. Placenticeras kaffrarium Etheridge, 1904. NMB D941/7.
in mm.

0
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Early suture. Scale bar

2

Fig. 97. Placenticeras kaffrarium Etheridge, 1904. NMB D941/7. Early suture.
in mm.

Scale bar

of a lineage in which early populations are dominated by 'subkaffrarium'
morphotypes with distinct trigonal whorl section and strong umbilical tubercles,
succeeded by populations in which ‘kaffrarium’ forms, with polygonal whorl
section and lateral tubercles as strong or stronger than the umbilical ones
dominate. At both levels feebly ornamented ‘umkwelanense’ forms occur,
retaining the smooth early stage to varying diameters.
At best, subkaffrarium and kaffrarium could be separated as chronological
subspecies but given the presence of common morphotypes, even this is un
necessary, although given a number of specimens it is possible to distinguish early
and late forms of the species. More important, the Zululand material shows
unequivocal evidence of progressive evolutionary change in a single lineage:
phyletic gradualism.
4. Intraspecific variation
Intraspecific variation per se is difficult to separate completely from the other
variable factors affecting differences in placenticeratid populations. Obvious
variation is reflected by reference to various morphotypes, but here differing rates
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of ontogenetic development and, to a lesser degree, phylogenetic changes are also
involved. True intraspecific variation is best seen in different degrees of inflation
of the whorl section. A number of specimens from the same restricted strati
graphic level (Figs 86-88) show the total spectrum of intraspecific variation in this
character—ranging from a compressed, flat-sided whorl section to an inflated,
trigonal whorl section with greatest width at the umbilical shoulder.
Unfortunately the material is not suitable for studying detailed sutural
ontogeny. Available sutures are shown in Figures 89-97 to show the variation.
Discussion
From the above description it is clear that all the Placenticeras from the
Coniacian of Zululand belong to a single extremely variable but phylogenetically
conservative species, for which we select the name Placenticeras kaffrarium. This
had already been suggested on earlier occasions (Klinger & Kennedy 19806,
1980c), and is now confirmed. All the other names used for Zululand Placen
ticeras, i.e. P. umkwelanense Etheridge, 1904, P. subkaffrarium Spath, 1921,
P. cf. subkaffrarium Spath, 1921, Placenticeras n. sp. aff. kaffrarium Venzo,
1936, merely represent different ontogenetic stages or intraspecific variants of
P. kaffrarium.
In view of the intraspecific variation, comparisons with material from other
regions are difficult. This is painfully obvious in the works of Boule et al. (1907),
Besairie (1930) and Venzo (1936); all identified feebly ornamented, Coniacian,
‘umkwelanense’ morphotypes with the smooth Campanian species Placenticeras
whitfieldi.
Forms similar to P. kaffrarium have been recorded from the Middle and
Upper Turonian of Madagascar under the names Proplacenticeras memoriaeschloenbachi Laube & Bruder var. ambiloensis Collignon (1965a: 14, 16, pi. 381
(fig. 1646), pi. 382 (figs 1647-1648)), Parastantonoceras murphyi Collignon
(1965a: 17, pi. 382 (fig. 1649)), Proplacenticeras stantoni Hyatt var. fortior
Collignon (1965a: 19, pi. 383 (fig. 1652)) and Proplacenticeras orbignyi (Geinitz)
(Collignon 1965a: 20, pi. 383 (figs 1653-1654)). Nearly all these ‘species’ and
varieties can be matched in the material from the Coniacian of Zululand and we
regard them as synonyms, although the structure of Turonian Placenticeras
populations in this area remains unknown.
The Coniacian stratigraphy of Madagascar has recently been reviewed by the
authors (Klinger & Kennedy 1984), clarifying Collignon’s (19656) usage of the
terms Lower, Middle and Upper Coniacian. Collignon’s Lower and Middle
Coniacian zones of Peroniceras dravidicum and P. subtricarinatum, and of
Kossmaticeras theobaldi and Barroisiceras onilahyense, correspond approximately
to the second and third divisions of the Coniacian stage in Zululand, and the
Middle Coniacian of France, as defined by the authors.
Proplacenticeras aff. fritschi de Grossouvre var. eboroensis Collignon (19656:
38, pi. 430 (figs 1780-1781)) from Collignon’s Middle Coniacian corresponds to
the typical Placenticeras kaffrarium (Type 2), with umbilical tubercles appearing
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Fig. 98.

B

C

Placenticeraskaffrarium Etheridge, 1904. SAM-6523. The holotype of Placenticeras
reineckei Haughton, 1925, from Angola, x 1.

u>
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Fig. 99. Placenticeras ?kaffrarium Etheridge, 1904. The holotype of Placenticeras merenskyi
Haughton, 1930, from the Wanderfeld IV Beds near Bogenfels, South West Africa-Namibia.
x 1.

at a relatively late stage. Specimens such as Z680 from Zululand match this
variety perfectly.
Proplacenticeras sp. nov. (Venzo) aff. kaffrarium Etheridge (Collignon
1965b: 40, pi. 431 (fig. 1783)) appears to be a microconch of P. kaffrarium with
subdued outer flank ornament. Proplacenticeras satriense Collignon (1965b: 40,
pi. 431 (fig. 1782)) closely matches Zululand P. kaffrarium (Type 4) macroconchs such as SAS Z202. Both these forms were recorded from the Upper
Coniacian of Madagascar, i.e. Middle Coniacian sensu Klinger & Kennedy 1983.
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Fig. 100. Placenticeras ?kaffrarium Etheridge, 1904. Holotype of Placenticeras merenskyi
Haughton, 1930, SAM-10569, from the Wanderfeld IV Beds near Bogenfels, South West
Africa-Namibia. x 1.

Comparisons with material from further afield than Madagascar are difficult
and must be viewed with some caution—especially as we do not have detailed
descriptions of large populations. The effects of geographic isolation and perhaps
geographic subspecies development may merit valid taxonomic separation of
these forms.
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Fig. 101. Placenticeras fritschi de Grossouvre, 1894. Cast of the lectotype (EMP collections);
the original of De Grossouvre (1894, pi. .5 (fig. 1)) from the Calcaires Durs de la Ribochere of
La Ribochere (Loir-et-Cher) France, x 1.

The following named species belong to the group of Placenticeras kaffrarium:
Placenticeras reineckei Haughton (1925: 271, pi. 13 (figs 4-5)) (also 1926: 15, pi. 2
(figs 4-5)—French translation) (Fig. 98). Holotype by monotypy SAM-6523
from south of the river Massango, Angola. In addition to the holotype we have
studied 10 specimens from San Nicolau, Angola (ex M. R. Cooper collection).
These specimens show the same range of ontogenetic and intraspecific variation
as P. kaffrarium. Haughton’s view that this species differs from P. subkaffrarium
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Fig. 102. Placenticeras fritschi de Grossouvre, 1894. Cast of the lectotype (EMP collections);
the original of De Grossouvre (1894, pi. 5 (fig. 1)) from the Calcaires Durs de la Ribochere of
La Ribochere (Loir-et-Cher) France, x 1.

in having a smaller whorl breadth and greater number of ventral clavi is not
supported by the study of the additional material now available. The San Nicolau
locality was dated as Turonian-Lower Coniacian by Cooper (1978).
Placenticeras merenskyi Haughton (1930: 363, pi. 11 (figs 1-3)) (see also Klinger
1977, fig. 7) (Figs 99-100). Holotype, by monotypy SAM-10569 from the Creta
ceous (Cenomanian?) of Bogenfels, Namibia (see also McLachlan & McMillan
1979). This is a difficult species to interpret, being based on a single specimen in
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Fig. 103. Placenticeras fritschi de Grossouvre, 1894. FSR unregistered specimen from the
Calcaires Durs de la Ribochere of La Ribochere (Loir-et-Cher) France, x 1.

poor preservation. The flanks appear to be smooth and the venter flat and entire.
The umbilicus is partially occluded by matrix and encrusting ostreids but,
although probably wider than in most P.
is nevertheless within the
limits of the species. Umbilical ornament consists of about 12 small, pinched
tubercles, which is more than the average 7-8 in P. kaffrarium. Also, the
presence of umbilical tubercles in P. kaffrarium is normally associated with a
tuberculate venter. This places it closer to the Turonian material from Madagas
car described by Collignon (1965a) as Proplacenticeras memoriaschloenbachi var.
ambiloensis which, according to present interpretation, corresponds to type 2 or
4 of P. kaffrarium.
Placenticeras memoriaschloenbachi Laube & Bruder (1887: 221, pi. 23 (fig. 1)).
Quite what this species actually is, remains problematic. The original highly
schematic figures show it to have 10 spirally elongated, umbilical tubercles, and a
narrow venter with sharp shoulders and no ventral clavi to a great diameter. This
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Fig. 104. Placenticeras fritschi de Grossouvre, 1894. SP unregistered specimen from Saujon, La
Pompiere (Charente-Maritime), France, x 1.

species is known from the Cenomanian to Turonian of west and Central Europe.
The combination of umbilical tubercles with a narrow, smooth, non-tuberculate
venter seem sufficient at present to separate it from the mainstream of
P. kaffrarium.
Placenticeras fritschi de Grossouvre (1894: 124, pi. 5 (figs 1-2), text-fig. 52)
(Figs 101-104) was recently reviewed by Kennedy (1984). The lectotype of the
species is the larger specimen figured by De Grossouvre (pi. 5 (fig. 1)). This
species has about ten small umbilical tubercles from an early stage, and twice as
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Fig. 105. Placenticeras semiornatum (d’Orbigny, 1850). A -B . Paralectotype. C -D . Lectotype. Both from Touraine, France; horizon uncertain, but probably Santonian. x 1.
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Fig. 106. Placenticeras semiornatum (d’Orbigny, 1850). MNHP 1986-27 from the Craie de
Villedieu of St Fraimbault (Sarthe) France, x 1.

many crescentic lateral ribs and an entire venter—apparently never developing
ventral clavi. Again, the combination of umbilical tubercles with non-tuberculate
venter may serve as a basis for separation from mainstream P. kaffrarium. Its
relationship to P. memoriaschloenbachi remains uncertain.
Placenticeras kharesmense Lahusen (1884: 134, pi. 2, pi. 3 (fig. 1)) (see also
Archanguelski 1916: 40, pi. 6 (fig. 5), pi. 7 (fig. 1)), originally described from the
Turonian of Turkestan, is similar to forms of
kaffrarium with umbilical
tubercles only—i.e.
‘subkafrim
', and given more material may prove to be
conspecific, the name having priority over P. kaffrarium.
Placenticeras kysylcumense Archanguelski (1916: 45, pi. 7 (figs 4-7)) has an
inflated whorl section, strong umbilical and lateral tubercles and ventral clavi.
This is very difficult to distinguish from robust forms of P. kaffrarium and may be
conspecific. Kennedy (1984) suggested that it may be the microconch of
P. kharesmense.
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Placenticeras semiornatum (d’Orbigny, 1850), also recently reviewed by Kennedy
(1984) (Figs 105-106), can generally be distinguished from P. kaffrarium by
virtue of the absence of umbilical tubercles throughout (as far as can be
ascertained from the poor type material); it does, however, bear strong resem
blance to smooth ‘umkwelanense'.
Beschtubeites beschtubensis Iljin (1975: 163, pi. 29 (figs 1-2), pi. 34 (fig. 7)) from
the Lower Turonian of the Amur River is a finely ornamented placenticeratid,
and may be distinguished from P. kaffrarium by virtue of the greater number of
lateral tubercles per whorl and ribs per whorl (25-29).
Beschtubeites kutuzovae Iljin (1975: 164, pi. 29 (fig. 3), pi. 34 (fig. 8)) is another
slightly coarser ribbed form with about 20-24 lateral tubercles per whorl.
Proplacenticeras kotzi Iljin (1975: 165, pi. 30 (figs 1-2), pi. 34 (fig. 9)), from the
Lower Coniacian of Central Asia, is similar to the forms of P. kaffrarium that
retain the smooth ‘umkwelanense’ stage up to the body chamber without
crenulation of the venter and only there develop a few feeble tubercles.
Proplacenticerasproplanum Iljin (1975: 166, pi. 31 (fig. 2), pi. 35 (fig. 10)), from
the Upper Coniacian of Central Asia, has 4-5 small umbilical tubercles and a
smooth venter, thus resembling Placenticeras fritschi de Grossouvre.
Indian material
Proplacenticeras rampuraensis Chiplonkar & Ghare (1977a : 109, figs 1-2,
6A, D) and Proplacenticeras spathi Chiplonkar & Ghare (1977a: 110, fig. 7E-F),
from the Turonian Nodular Limestone at Rampura, also appear to be typical
P. kaffrarium. Proplacenticeras fritschi (de Grossouvre) of Chiplonkar & Ghare
(1977 a: 113, fig. 7B-C), from the Turonian Limestone at Bagh, Mahakal,
Rampura, etc., is poorly preserved, but probably also belongs to P. kaffrarium.
121
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Proplacenticeras stantoni (Hyatt, 1903) Chiplonkar & Ghare (1977a: 114), from
the Turonian Nodular Limestone, north of Bagh Caves, Rampura and Mahakal,
was not figured and we cannot comment on it. Pseudoplacenticeras sp. cf.
P. milleri (von Hauer, 1866) (Chiplonkar & Ghare 1977a: 115, fig. 6E-F) is from
the Turonian purple shales between Nimar Sandstone and Nodular Limestone at
Bagh caves. This differs from mainstream P. kaffrarium in only having feeble
ventral clavi and no lateral ornament.
All the specimens from the Narmada Valley Basin described by Chiplonkar
& Ghare (1977h) as Placentoscaphites are no more than adult placenticeratids,
some possibly deformed by compaction, with scaphitoid uncoiling of the body
chamber. Placentoscaphites helicus Chiplonkar & Ghare (1977h: 74, pi. 2
(figs 3-4)) with helical inner whorls seems to be either pathological or secondarily
deformed.
Occurrence
Turonian and Coniacian of Madagascar, Coniacian I—III of Zululand,
Alphard Group offshore Cape Province, Turonian of India?, questionably
Wanderfeld IV beds of Namibia, and ‘Turonian-Coniacian’ of Angola.
Genus Hoplitoplacenticeras Paulcke, 1907
Type species: Hoplites plasticus plasticus Paulcke, 1907 (p. 186) (ICZN
opinion 554, 1959; name no. 1629).
Discussion
In the most recent review of the Placenticeratidae, Kennedy & Wright (1983:
868) stated quite emphatically that ‘Two stocks (which) separated from Placenticeras in the Santonian . . . (Hoplitoplacenticeras and Metaplacenticeras) . . .
clearly deserve generic separation’. However, analysis of the type material of
German Hoplitoplacenticeras and Zululand material, as well as a review of the
literature, indicate that the intraspecific variation in these two groups is as great
as that found in normal Placenticeras, which not only clouds differences between
the two genera (Hoplitoplacenticeras and Metaplacenticeras) but also from the
mainstream Placenticeras.
Both genera were originally poorly defined. The combination Hoplites
Placenticeras was used by Paulcke (1907) in his description of an Upper
Cretaceous fauna from Cerro Cazador in southern Patagonia. According to
Paulcke this fauna could be traced back to Lower Cretaceous hoplitid ancestors
but, on the other hand, showed features that constituted transitions to Placenti
ceras. On examining the fauna, Paulcke faced the question of where to place
it—in Hoplites or in Placenticeras—or whether to erect a new genus. Paulcke
favoured transitional genera, which exhibited features of both ancestral and
descendant genera. He suggested that, rather than to erect a meaningless new
name (‘bei denen sich kein Mensch etwas denken kann’), both names should be
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used to indicate, from the nomenclature, from where and in which direction
development took place; that part of the morphology which was dominant in the
material should be emphasized (‘hervorheben’). If hoplitid features dominated
the name should be //op/itoplacenticeras, whereas, if placenticeratid features
dominate, the name would be Hoplitoplacenticeras. Transitional forms between
Hoplites and Placenticeras would be designated Hoplitoplacenticeras. If neither
was dominant, neither part of the name would be italicized. This procedure was
contrary to the rules and the name Hoplitoplacenticeras was validated in 1959 in
ICZN opinion 554.
Wright (1957: L392) defined Hoplitoplacenticeras as ‘Rather evolute for
family; whorl section compressed to trapezoidal, venter flat; with prominent
variable coarse rounded or dense fine ribs, nearly straight, bearing 2 rows of
ventrolateral tubercles, of which outer row may be large and clavate; ribs cross
venter transversely and may have trace of siphonal tubercle. Genus is probably
too widely drawn’. Kennedy & Wright (1983: 870) repeated this diagnosis almost
word for word.
Kennedy (1986) provided a very detailed discussion of Hoplitoplacenticeras,
based on examination of Schliiter’s (1867, 1871-1876) type material from'
Northern Germany. Apart from expanding on the generic diagnosis originally
provided by Wright (1957) and Kennedy & Wright (1983), Kennedy also
stabilized Hoplitoplacenticeras nomenclature by designating lectotypes for the
German species. Schliiter referred the same specimens to different names on the
three occasions he discussed the group, and subsequent authors made type
designations that were ambiguous or invalid.
Examination of North German and Zululand material by both of us shows
that Hoplitoplacenticeras is as variable during the Upper Campanian to Upper
Maastrichtian as is Placenticeras during the Cenomanian to Maastrichtian.
As far as the shape of the whorl section is concerned (compressed or
inflated), the variation in Hoplitoplacenticeras matches that of Placenticeras—
compare e.g. H. costulosum (Schliiter, 1867) with H. dolbergense (Schliiter,
1876). Ornament is as variable, ranging from virtually smooth in H. costulosum,
save for fine sigmoid striae and poorly developed umbilical tubercles, through
moderately ornate H. marroti (Coquand, 1859) with trituberculate ribbing, to
strongly ornamented H. dolbergense (Schliiter). The umbilical tubercles may
remain at the umbilical edge as in H. vari or H. costulosum. In H. lemfoerdense
an additional row of ventral tubercles develops. H. lemfoerdense thus has a set of
mid-lateral, inner and outer ventrolateral and ventral tubercles. This peculiar
arrangement of tubercles is also shown by the Upper Maastrichtian H. lafresnayanum (d’Orbigny, 1841), recently revised by Kennedy (1986). For this distinctive
group Kennedy (1986) has proposed the subgenus H. (Lemfoerdiceras), type
species H. lemfoerdense (Schliiter, 1872).
The only apparent difference between Placenticeras and Hoplitoplacenti
ceras, as far as ornament is concerned, seems to be the positioning of the external
clavi. In Placenticeras they always alternate on either side of the venter, whereas
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in Hoplitoplacenticeras they correspond in all species except H. coesfieldiense
schlueteri Michailov, 1951. (But Cobban (pers. comm.) says there are American
specimens of P. intercalary that have matched clavi and alternate clavi on the
same individual.) As far as this feature is concerned, Placenticeras polyopsis
appears transitional to Hoplitoplacenticeras in the adult stage—the position of the
clavi changing from alternating to only slightly offset. Another apparent differ
ence seems to be that a smooth Placenticeras juvenile stage has never been found
in Hoplitoplacenticeras. Also, as far as we know, fine, thread-like ribbing has
never been observed in adult Placenticeras.
According to the diagnosis given by Wright (1957), there may be traces of
a siphonal row of tubercles. The only species with distinct siphonal tubercles
are Hoplitoplacenticeras awadi (Hassan 1971: 71, pi. 2 (figs 8-9)) and
H. kambysis (Quaas 1902: 309, pi. 29 (figs 8-11)) from the Maastrichtian of
Egypt. The latter species is in fact a scaphitid, according to Dr Z. Lewy (pers.
comm. 1985). Kennedy (1986) regarded both as scaphitine homoeomorphs of
Hoplitoplacenticeras.
As far as the suture lines are concerned, we have to rely mainly on the work
of Paulcke (1907). Fortunately the Patagonian material allowed him to examine
the sutures in detail through all stages of growth. What is of interest here is that
the sutures change according to ontogeny and morphology.
The sutures of Patagonian Hoplitoplacenticeras are not in the least pseudoceratitic, neither in the juvenile nor in the adult stage (Fig. 110). They are
ammonitic throughout. In the juvenile stage the lateral lobe (L) is distinctly trifid;
the saddle E/L is broad and from a very early stage already shows a prominent
incision. The adult sutures vary considerably and, according to Paulcke, the
variation is largely determined by the whorl section and ornament. In those forms
with inflated whorl section and strong ornament, e.g. H. p. hauthali Paulcke, the
lateral lobe remains more or less symmetrically trifid and independent, and the
first lateral saddle (E/L) entire. In forms where placenticeratid features dominate,
i.e., typically compressed whorl section and involute coiling, e.g. H. p. laevis
Paulcke, the lateral lobe becomes remarkably asymmetrical until the ventral
prong of the lobe is almost as long as the median one, thus giving the lobe a nearly
bifid appearance, and the incision in the first lateral saddle (E/L) becomes very
prominent and nearly as deep as the prongs of the lateral lobe. Also, the saddles
and lobes tend to become constricted near their bases.
To summarize, Hoplitoplacenticeras can be distinguished from Placenticeras
mainly by virtue of the ventral tubercles corresponding and an apparent lack of a
smooth juvenile stage.
Distinction between Hoplitoplacenticeras and Metaplacenticeras in terms of
the type species is easy. Metaplacenticeras was introduced by Spath (1926: 79) in
cryptic manner ‘Metaplacenticeras gen. nov., proposed for Placenticeraspacificum
J. P. Smith (“Development and Phylogeny of Placenticeras”. . . .) This last is
characterized by its falcoid ribbing and has a suture-line distinct from that of the
typical Placenticeras placenta (DeKay).’
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The most comprehensive discussion on Metaplacenticeras was given by
Reeside (1926). As far as ornament is concerned, the type species has a tricarinate
venter to a diameter of 100 mm; in the adult stage the venter is narrow and flat
or slightly concave, bordered by finely nodose keels.
According to Reeside’s interpretation of the genus, it included species such
as Placenticeras californicum Anderson, P. sanctaemonicae Waring ‘and probably
also some of the forms included by Paulcke under the names Hoplites plasticuscostatus and H. plasticus-laevis, from the Senonian of Patagonia’ (Reeside
1926: 2). Apart from the central keel, which may, in some cases, be only be
weakly developed, allocation of species such as Placenticeras californicum to
either genus seems feasible. Both genera have overlapping stratigraphic ranges in
the Upper Campanian in Japan (Matsumoto 1982a, 19826), but in North America
Hoplitoplacenticeras seems to occur slightly earlier than Metaplacenticeras. For
the present it seems advisable to retain the two genera, though fully aware of the
range of overlap.
Matsumoto (1984: 20-21) recently discussed the genus Metaplacenticeras and
alleged that a true adventive lobe (A) was present in the suture. This is totally at
variance with views held by Schindewolf (see above, p. 263). In addition,
Matsumoto doubted if both Metaplacenticeras and Hoplitoplacenticeras belonged
to Placenticeratidae—tentatively suggesting a pseudoschloenbachid origin for
Hoplitoplacenticeras.
Occurrence
Hoplitoplacenticeras occurs world-wide in the Upper Campanian, and ranges
to the Upper Maastrichtian in western Europe. It has been reported from
Germany (Schliiter 1867, 1872-1876; Giers 1964; Schmid & Ernst 1975), France
(De Grossouvre 1894), European Russia (Michailov 1951), Central Asia
(Atabekian & Khakhimov 1976), Don basin (Naidin 1974), Poland (Nowak
1909), Sweden (0dum 1953), Spain (Basse 1931), Israel (Chavan 1947), Libya
(Maxia 1943), Madagascar (Basse 1931; Collignon 1970), Egypt (Mahmoud
1955), Angola (Howarth 1965; SAM collections), Zululand (Kennedy & Klinger
1975), Natal (Kennedy & Klinger 1973), Patagonia (Paulcke 1907), Wyoming
(Cobban 1963), Texas (Young 1963), British Columbia (Usher 1952; Ward 1978),
and Japan (Matsumoto 1982a, 19826, 1984).
Hoplitoplacenticeras howarthi Collignon, 1970
Figs 108-109
Hoplitoplacenticeras howarthi Collignon, 1970: 80, pi. 639 (fig. 2351).
Hoplitoplacenticeras plasticum plasticum Paulcke: Kennedy & Klinger, 1973: 102, pi. 5
(fig. 4a-e).

Type
Holotype, by original designation, the original of Collignon (1970: 80, pi. 639
(fig. 2351)) from the Upper Campanian of Mokotibe (Antsalova), Madagascar.
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Fig. 108.

Hoplitoplacenticeras h o w
iCollignon, 1970. SAM-PCZ6586. Macroconch,
arth

x 1.

Material
SAS Z646, NMB D1314, SAM-PCZ6586-6587, all from locality 110, cliff
and foreshore section at the south-western tip of the Nibela Peninsula, St Lucia
Formation, Campanian III. University of Natal specimens 6556, from Somtseu
Road, Durban.
Dimensions
PCZ6586
D1314

D
107
70

Wb
Wh
Wb/Wh
U
39 (36,4) 49 (45,8) 0,79 22 (20,6)
—
29 (41,4)
20 (28,6)
—

Ut
11
8

Vt
—

—

Description
The available specimens show virtually all the stages of ornamentation except
those of the early embryonic stage. On the inner whorls of Z646 (Fig. 109) the
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Fig. 109. Hoplitoplacenticeras howarthi Collignon, 1970. SAS Z646. Microconch, x 1.

very early, poorly developed
Placenticeras-like ornament can
followed by the very coarse ornament of the greater part of the phragmocone.
This consists of low, single and bifurcating ribs. They arise on the umbilical wall,
giving rise to obliquely elongated tubercles from which they either bifurcate or
cross the flanks undivided. The ribs are rather low and sinuous on the flanks and
some show incipient looping. Near the ventrolateral shoulder they give rise to a
ventrolateral clavus, curve slightly forward and end in outer ventral clavi. The
ventrolateral and ventral clavi correspond on either side of the venter. This type
of ornament is present in all four specimens, but that of D1314 (Fig. 14B) is most
prominent with near horn-like ventrolateral tubercles on the outer whorl.
PCZ6586 (Fig. 108) shows the adult ornament of the body chamber. Here the
prominent lateral and ventral ornament of the phragmocone is replaced by fine,
thread-like lirae, and the venter becomes more or less rounded. Part of the suture
is exposed in PCZ6587.
Discussion
The Zululand material closely matches the Madagascan holotype at the same
diameter. Given the wide variation in placenticeratids, we doubt that the seven
other species described from the same locality by Collignon are anything more
than intraspecific variants of a single species.
The small specimen from the subsurface deposits of Durban originally
described as H. plasticum plasticum (Kennedy & Klinger 1973: 102, pi. 5
(figs 4a-e)) matches the Zululand material and is best referred to H. howarthi.
Occurrence
Upper Campanian of Zululand, Natal and Madagascar.
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Fig. 110. Suture ontogeny of Hoplitoplacenticeras. Composite drawing. (After Paulcke 1907,
text-figs 10a, 5, lOb-c, 8, 12, 25, bottom to top.)

THE SYSTEMATIC POSITION OF THE GENUS HYPENGONOCERAS
Genus Hypengonoceras Spath, 1922
Type species. Placenticeras warthi Kossmat (1895: 176, pi. 20 (fig. 8))
(= Ammonites Orbignyanus Stoliczka (non Geinitz) (1864: 92, pi. 48 (fig. 2))
from the Lower Utatur Group (Albian) of southern India, by the original
designation of Spath (1922: 112).
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Diagnosis
Narrowly umbilicate, shell compressed; flanks generally little rounded.
Ornament consists of low falcoid ribs, often very weak and only visible under
oblique lighting. Umbilical tubercles may be present but are never very promi
nent. Venter flat to concave, with alternating ventral clavi at least at some stage.
Dimorphism pronounced, but mainly restricted to differences in size. Macroconchs may reach diameters up to half a metre; microconchs up to 100 mm.
Suture variable; in typical forms some saddles are little divided and ‘pincer-like’
with bifid folioles; in others as incised as in normal placenticeratid pattern.
Discussion
The genus Hypengonoceras was introduced in characteristically brief style by
Spath (1922: 112) as follows: ‘The Engonoceratidae include Hypengonoceras,
nov., proposed for the Albian “Placenticeras" (type: PI. warthi, Kossmat,
“Untersuch. ub. d. Siidind. Kreidef.,” loc. cit., 1895 p. 80, pi. xx, fig. 8; and
STOLICZKA, loc. cit., p. 92, pi. xlviii, fig. 2) = group IV of Placenticeras in
VREDENBURG (“Amm. of the Bagh Beds,” Rec. Geol. Surv. India,
vol. xxxvi, pt. 2, 1907, p. 120). They are clearly derivatives of Hoplitida, and
have no direct relationship either with the Mammitid Placenticeras or with
Hoplitoplacenticeras (so-called “Hoplites”) of the Senonian.’
Correct interpretation of the genus, as well as its systematic position, is
disputed.
In terms of Vredenburg’s (1907) original diagnosis of his ‘Section IV’ (of
Placenticeras), for which Spath created the genus Hypengonoceras, only the type
species belongs here. This section is ‘Compressed; smooth, outermost subsidiary
saddle split into two portions by a deep adventitious lobe, so that the external
saddle appears divided into four portions instead of three; the suture has
numerous inflections, but is very slightly frilled, the summit of the saddles being
almost devoid of marginals with the exception of a deep narrow median notch’
(Vredenburg 1907: 119).
Adkins (1928: 260) referred Hypengonoceras to the family Engonocerati
dae, but Spath later (1931: 340) referred the genus to the Placenticeratidae
without stating any reasons. Roman (1938: 869) put the genus in the family
Placenticeratidae.
Casey (1960: 208) stated of Hypengonoceras ‘With its simple, pincer-like
endings to the saddles, Hypengonoceras shows great resemblance to the Engonoceratids Knemiceras and Parengonoceras of Lower and Middle Albian age,
though it exhibits the more complex fragmentation of external saddle character
istic of the Placenticeratidae . . . nothing is known, however, to bridge the gap
between Hypengonoceras and the rather diverse forms that comprise the Upper
Cretaceous Placenticeratidae. . . . It is probable that both Hypengonoceras and
Hengestites are forerunners rather than direct ancestors of the Upper Cretaceous
Placenticeratidae.’ Even Schindewolf (1967: 744) casually referred Hypengono-
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ceras to the Placenticeratidae in suggesting that the sutural ontogeny of the genus
probably is similar to that of Metaplacenticeras.
Kossmat’s (1895: 170 (74)) observation that A. warthi differs from the other
placenticeratids in that the external saddle is subdivided into four instead of three
auxiliary saddles which slope gently down to the first lateral lobe seems to have
received little subsequent attention.
Up to that stage, Hypengonoceras was interpreted in terms of the type
species H. warthi, known from the Upper Albian of southern India (Stoliczka
1865; Kossmat 1895) and possibly Madagascar (Boule et al. 1907) only, and the
diagnosis provided by Vredenburg (1907), Wright (1957) and Casey (1960)
regarding the pincer-like saddles and generally simple suture sufficed. However,
since then, several other species have been referred to Hypengonoceras that blur
the apparent simple image of the genus. Hypengonoceras decaryi Collignon (1963:
128, pi. 291 (fig. 1269)) is known from the Upper Albian, Zone of Pervinquieria
inflata of Madagascar, and was also recorded from Mozambique by Forster (1975:
216, pi. 10 (fig. 7), text-fig. 64) and is now known from Zululand (see below).
This is a very large species; the diameter of the wholly septate holotype is
240 mm. Ornament consists of low, rib-like swellings, and, according to Forster,
8 to 10 prorsiradiate umbilical bullae per whorl. It retains the clavate venter to a
very large diameter, before eventually becoming smooth. What is noteworthy, is
that the saddles in the suture line are by no means as pincer-like as in the type
species (Fig. 17). In fact, were it not known that the species occurs in the Albian,
it could be regarded as a normal ‘Proplacenticeras\ Collignon (1963: 126, pi. 290
(fig. 1268)) in fact described another species from the same locality and strati
graphic level (Mont Raynaud, Diego-Suarez) as Proplacenticeras rerati. The
species is based on a similarly large holotype, still septate at 240 mm diameter,
with low ribbing originating from weak, conical umbilical tubercles. The venter
also shows the same transition from tuberculate with long clavi to smooth. The
suture is very little incised. Apart from differences in umbilical diameter and
ornament between the two species, they are well within the range of intraspecific
variation in placenticeratids. They are probably conspecific or at least congeneric.
Three more species were described by Collignon (1966) from the Upper
Albian Zone of Dipoloceras cristatum of Tarfaya. Hypengonoceras chouberti
Collignon (1966: 17, pi. 4 (figs 1-la, 2-2a), pi. 5 (fig. 127)) is another enormous
species. The largest fragment figured by Collignon (1966, pi. 5) has a whorl height
of 137 mm. The inner whorls of the species are coarsely ornamented, but it
becomes smooth on the outer whorls. Hypengonoceras fauremuretae Collignon
(1966: 18, pi. 6 (fig. 1-la, 2-2a, 3-3a, 4-4a)) is virtually smooth throughout as
compared to H. chouberti and has well-developed ventral carinae with tiny clavi.
The sutures, however, especially the lobes are typically rounded and splayed like
the ‘fingers of a glove’. Hypengonoceras tarfayense Collignon (1966: 19, pi. 7
(fig. 1-la)) is another gigantic species with measured maximum diameter (still
septate) of 236 mm. It has delicate ventral clavi which eventually disappear on the
phragmocone, resulting in a smooth, rounded venter. Lateral ornament consists
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of fine, dense costules only. The suture line is poorly preserved, but seems to have
rather massive rectangular saddles and narrow lobes.
Arias & Wiedmann (1977: 9, fig. 5) described Hypengonoceras ibericum
from the Albian Utrillas Beds of south-eastern Spain. This is very strongly
ornamented form with 10 prorsiradiate to sinusoidal ribs, each originating at a
small umbilical tubercle, bearing a lateral tubercle and ending in a ventrolateral
tubercle, at which point they bifurcate, and eventually terminate in external clavi
on the venter. Quadituberculate ornament is hitherto unknown in Hypengono
ceras—and we doubt if H. ibericum is in fact correctly referred to Hypengono
ceras, and suggest it is probably a Knemiceras. Hypengonoceras ibericum apart,
Hypengonoceras is now no longer as simple to interpret as initially conceived.
Two questions have to be answered: Is Hypengonoceras a member of the
Engonoceratidae or of the Placenticeratidae? If the latter, what is its relationship
with the early placenticeratids ‘Karamaites’ and Hengestitesl
Engonoceratidae and Placenticeratidae are generally distinguished by the
simplified, ceratitic saddles of Engonoceratidae, as compared to finely incised
saddles and lobes of Placenticeratidae. As far as this criterion is concerned
Hypengonoceras is transitional between Engonoceratidae and Placenticeratidae
—but then so is Parengonoceras Spath, 1924, which has always unquestionably
been regarded as a member of the Engonoceratidae. Schindewolf (1967: 745) has
argued that a reduction of a placenticeratid suture to that of an engonoceratid is
possible, but that the reverse (if Hypengonoceras were to be referred to
Placenticeratidae) is less likely, though possible. Thus, as far as the general
outline of the saddles is concerned, Hypengonoceras could be referred to either
family, though the majority of known specimens would seem better placed in
Engonoceratidae.
As far as details of the suture line are concerned, the first significant (and up
to now only) attempt at trying to establish the systematic position of Hypengono
ceras, was by Renz (1970: 1028) in an introduction to the genus Parengonoceras.
Freely translated Renz stated that ‘The suture lines seem to be of significant
importance in distinguishing between Parengonoceras and Hypengonoceras.
Reference is made to two illustrations of external sutures: the one of the holotype,
and a second of a fragment from the Cenomanian of Mont Raynaud in
Madagascar (Boule et al. 1907, text-fig. 26, p. 46). The external saddle is
characteristic, in being clearly narrower than in Parengonoceras, and is divided
into two halves by a deep incision, which could correspond to a third adventive
lobe. The question of whether we are here dealing with real adventive lobes or
only with subdivisions (Teilprodukte) of the lateral lobe, will be significant for
allocation of this group to Engonoceratidae or Placenticeratidae.’ The importance
of seeking real grounds for separating Hypengonoceras from Parengonoceras
becomes even more obvious in Renz’s (1970) description of the Andean repre
sentatives of Parengonoceras. Parengonoceras discoides Renz, 1970, is described
as being externally similar to Hypengonoceras fauremuretae Collignon, 1963
(Renz 1970: 1036); Parengonoceras barbacoense Renz, 1970, was initially (Renz
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1968: 626) identified as a Hypengonoceras, and later (1970: 1044) compared with
Hypengonoceras warthi as far as the narrow bifid saddles are concerned, and with
Hypengonoceras decaryi Collignon and H. fauremuretae Collignon as far as the
lack of ornament.
Despite the (superficial?) similarity between Parengonoceras and Hypen
gonoceras, there was never any doubt about the systematic placing of the former
genus. Again we suspect that this systematic grouping had been influenced more
by stratigraphy than natural affinities. Being of Lower to Middle Albian age,
Parengonoceras was more naturally placed in the predominantly Lower Cre
taceous Engonoceratidae, rather than the predominantly Upper Cretaceous
Placenticeratidae. As far as the sutural ontogeny is concerned, there is little doubt
that Parengonoceras has two true adventive lobes, and that the lateral lobe
remains simple (Fig. 18). The lateral lobe (L) and the adjacent adventive lobe
(Ax) are nearly equal in size, and slightly deeper than the flanking U2 and A2
lobes, giving the ventral part of the external suture a bow-like sagging appear
ance, quite unlike the typical sagging zig-zag outline of typical Placenticeratidae.
In addition, the lobes are splayed and digitate—like the fingers of a glove. No
detailed ontogenetic studies have as yet been undertaken on Hypengonoceras,
neither is the available material from Zululand suitably preserved for such
studies. As far as the general outline of the external suture of H. warthi is
concerned, however, apart from the width of the lateral saddle, it shows far
greater similarity to Parengonoceras than to Placenticeras. Also, the relative
proportions of the umbilical lobes, U2 and U3 (‘fourth and fifth lateral lobes’) is
similar to that of later (Turonian and younger) ‘Proplacenticeras' rather than that
of early ‘Karamaites\ Thus on these grounds, Hypengonoceras can be clearly
ruled out from the direct line of ancestry of Placenticeras. Casey (1960: 208) had
already suggested that Hypengonoceras and Hengestites be regarded as forerun
ners, rather than direct ancestors of the Upper Cretaceous Placenticeratidae.
Casey (1960: 208), however, reiterated the accepted view of Hypengonoceras
bearing strong resemblance to Engonoceratidae, and considered derivation of
Hypengonoceras from Parengonoceras or some allied member of the Engono
ceratidae probable. Recent data (e.g. Mirzoev 1967; Michailova 1974,1978) have
unequivocally shown the origin of early Placenticeras (‘Karamaites') to lie in the
Hoplitidae, and not in the Engonoceratidae. These data would then suggest that
Hypengonoceras would be better treated as a late Upper Albian member of the
Engonoceratidae, rather than as an early placenticeratid of unknown affinities, as
tentatively suggested in Kennedy & Wright’s (1983, text-fig. 5) phylogenetic
diagram.
Occurrence
Albian of India (Stoliczka 1863-1865; Kossmat 1895), Madagascar (Collig
non 1963; Boule et al. 1907), Mozambique (Forster 1975), Zululand (Kennedy &
Klinger 1975), Israel (Lewy 1981), Morocco (Collignon 1966), and Saghalin
(Matsumoto 1942).
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Hypengonoceras decaryi Collignon, 1963
Figs 111-126
Placenticeras Warthi Boule, Lemoine & Thevenin, 1907 [non Kossmat]: 26 (46), pi. 12 (5)
(fig. 6-6a).
Hypengonoceras decaryi Collignon, 1963: 128, pi. 291 (fig. 1269). Forster, 1975: 216, pi. 10
(fig. 7), text-fig. 64.

Type
Holotype, by original designation, is the specimen figured by Collignon
(1963, pi. 291 (fig. 1269)) from locality 92-5, Mont Raynaud (Diego Suarez),
Madagascar, Upper Albian, Pervinquieria inflata Zone.
Material
Nine specimens, SAM-PCZ6272-4, Z6277a-b, Z6278-6279, BMNHC81264-81265, all from locality 179, sisal fields north of the Msundusi River
around the pumping station 2 100 m SSW of Ndumu Store, Ndumu, northern
Zululand. Recent excavations for a new road have exposed tens of metres of this
section. Mzinene Formation, Albian IV.
Dimensions
Specimen
PCZ6273
PCZ6272
PCZ6274 at
at
at
at
at
Holotype
Forster (1975)
BMNH-C81264
PCZ6277a
PCZ6277b

D
240,0
288,0
316,0
88,0
57,5
37,0
22,5
240
110
184,0
c. 129
c. 160

Wb
70,0 (29,2)
75,0 (26,0)
85,0 (26,9)
24,5 (27,8)
15,0 (26,3)
11,0 (29,7)
7,3 (32,4)
80 (33)
28 (25)
—

Wh
141,0 (58,7)
157,0 (54,5)
185,0 (58,4)
53,0 (60,2)
31,5 (54,8)
24,0 (64,9)
11,4 (50,7)
135 (56)
57 (52)
101,0 (55,0)

Wb/Wh
0,50
0,48
0,46
0,46
0,48
0,46
0,64
0,59
0,59
—

u
12 (5,0)
11,0 (3,8)
—

—

—

—

—

27 (11)
8(7)
9,0 (5,0)

—

—

—

—

—

—

—

—

Description
Markedly dimorphic; macroconchs still septate at diameters between 200 and
nearly 300 mm, and microconchs septate to a diameter of 100 mm. Macroconchs
include the holotype, PCZ6262-6274, and C81264, whereas microconchs include
the specimen figured by Forster (1975, pi. 10 (fig. 7), text-fig. 64) and
PCZ6277a-b.
Very involute, with a tiny deep umbilicus comprising on average 5 per cent
of the total diameter. The umbilical seam is characteristically undercut on the
mould, with a rounded, convex umbilical wall, even on the body chamber.
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Fig. 111.

Hypengonoceras decaryi Collignon, 1963. SAM-PCZ6272. Macroconch.
persistence of ventral clavi to relatively large diameter, x 0,65.
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Fig. 112. Hypengonoceras decaryi Collignon, 1963. SAM-PCZ6272. Macroconch, x 0,65.
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Fig. 113. Hypengonoceras decaryi Collignon, 1963. SAM-PCZ6273. Macroconch
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Fig. 114. Hypengonoceras decaryi Collignon, 1963. SAM-PCZ6273. Macroconch, x 1
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Fig. 115. Hypengonoceras decaryi Collignon, 1963. SAM-PCZ6277. Microconch, x 0,87
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Fig. 116. Hypengonoceras decaryi Collignon, 1963. SAM-PCZ6274. Macroconch, x 0,56
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Fig. 117. Hypengonoceras decaryi Collignon, 1963. SAM-PCZ6274. Macroconch, x 0,56
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Fig. 118. Hypengonoceras decaryi Collignon, 1963. SAM-PCZ6276. Macroconch, x 0,9
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Fig. 119. Hypengonoceras decaryi Collignon, 1963. SAM-PCZ6376. Macroconch, x 0,9.
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Fig. 120. Hypengonoceras decaryi Collignon, 1963. SAM-PCZ6275. Microconch, x 1.

Fig. 121. Hypengonoceras decaryi Collignon, 1963. SAM-PCZ6275. Microconch, x 1
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Fig. 122. Hypengonoceras decaryi Collignon, 1963. BMNH-C81264. Macroconch

x 0,9
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Fig. 123. Hypengonoceras decaryi Collignon, 1963. BMNH-C81264. Macroconch, x 0,9
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Fig. 124. Hypengonoceras decaryi Collignon, 1963. SAM -PCZ6278. Inner whorls of macro
conch showing position of umbilical tubercle, x 1.

Fig. 125. Hypengonoceras decaryi Collignon, 1963. BMNH, unregistered specimen. Suture
line. Scale bar in mm.
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Fig. 126. Hypengonoceras decaryi Collignon, 1963. SAM-PCZ6273. Suture line, x 1.

The whorls are compressed, tapering to a very narrow, flattened venter.
Ontogenetic change in whorl section is best seen in PCZ6278 (Fig. 124) and
PCZ6274 (Figs 116-117). During the ontogeny the maximum whorl breadth
migrates from near the umbilical edge to near the dorsal third of the flanks.
The venter is narrow, initially rounded in the very early (embryonic) stages
of growth, but then becomes concave and eventually flat on the greater part of the
phragmocone, and finally slightly rounded on the body chamber.
At first glance the species appears completely devoid of lateral ornament,
save fine, prorsiradiate flexuous striae. However, closer examination under
oblique illumination shows obscure, low folds on the flanks of the phragmocone,
especially on PCZ6272 (Figs 111-112). Examination of the inner whorls of
PCZ6278 (Fig. 124) shows the impression of about four low, rounded umbilical
tubercles per half whorl on the umbilical plug. The umbilical tubercles may
possibly be associated with stronger ribbing, but we lack material with shell to
substantiate this. This stage with umbilical tubercles persists to a diameter of
about 75 mm in PCZ6278.
The body chamber is at least half a whorl in length. The sutures are extremely
variable. Unfortunately the early sutural development could not be determined,
but the adult suture varies from specimen to specimen at the same diameters. The
lobes in PCZ6273 (Fig. 113) are rounded, with only minute central incisions—vir
tually ceratitic—whereas the sutures of PCZ6272 (Fig. I ll) are highly denticulate
and though perhaps not typically placenticeratid, certainly not ‘pincer-like
Hypengonoceratid’.
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Fig. 127. Suture line of Hypengonoceras chouberti Collignon, 1966. (After Collignon 1966,
pi. 5.)

Discussion
The Zululand material differs from Collignon’s (1963) holotype in generally
having a much smaller umbilicus, but is similar in having a very compressed,
trigonal whorl section and virtually smooth flanks. Given the range of intraspecific
variation in other ammonites, these differences are rather trivial. The species is of
great interest in demonstrating dimorphism in Hypengonoceras.
In view of the considerable intraspecific variation, comparison with other
described species is difficult: H. warthi (Kossmat) has low, broad, falcoid ribs at
diameters comparable to the Zululand material; H. chouberti Collignon is
smooth, more compressed, with well-developed keels on the ventral shoulders
bearing tiny clavi; H. tarfayense Collignon is a smooth, slender species, with a
very narrow venter and tiny umbilicus and an ornament of fine dense costules on
the flank. As far as is known, none of these species has umbilical tubercles at any
stage of growth, thus differing from the Zululand material.
Occurrence
Upper Albian of Zululand, Mozambique and Madagascar.
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SPECULATIONS ON INTRASPECIFIC VARIATION IN
PLACENTICERATIDAE
Description of the Zululand faunas and work on large collections of
placenticeratids from other areas has clearly demonstrated the considerable
extent of intraspecific variation (e.g. Hyatt 1903; Reeside 1927h; Wolleben 1967;
Kennedy & Wright 1983). This raises the question why this intraspecific variation
is so widespread in the Placenticeratidae and, for that matter, most of the other
known Cretaceous narrowly umbilicate, compressed taxa, e.g. Engonoceratidae,
Pseudoschloenbachia (Collignon 1969; unpublished data Zululand), Eulophoceras (unpublished data Zululand), Submortoniceras (Klinger & Kennedy 1980a),
etc.
Arnould-Saget (1956) attempted to explain the extreme intraspecific varia
tion in Knemiceras from southern Tunisia. Here both ornament and suture lines
are very variable. According to her, the variations are individual and irrational;
their systematic study is sterile from an evolutionary point of view, and variation
is ascribed to palaeobiological causes. The Tunisian Knemiceras lived in a stable
environment in the neritic zone at the margins of the old Saharan mainland,
without important detritus deposits and without violent pertubation. These
optimum conditions did not create any need for adaptation; the life potential of
Knemiceras wasted itself in a useless and directionless polymorphism, but also
underlines the mode of life of these animals—more benthonic than neritic! Thus
Arnould-Saget.
In Zululand, Placenticeras kaffrarium occurs in a transgressive environment,
following regression and/or non-deposition and erosion during the Upper Ceno
manian and Turonian. Associated ammonite faunas consist mainly of heteromorphs, e.g. Bostrychoceras, Scaphites, Allocrioceras, abundant Baculites, Pseudoxybeloceras, and evolute forms of Peroniceras—P. (P.) lepeei and P. (P.)
tridorsatum, and ornate Forresteria. Apart from the absence of complete aper
tures in the placenticeratids, preservation of all these forms is superb, often with
the original nacre present. This all is indicative of a near-shore, protected
environment with absence of strong currents and wave action but, nevertheless,
normal salinity.
As we have demonstrated, coiling in most placenticeratids remains virtually
unchanged throughout their evolutionary history from the Cenomanian to the
Maastrichtian, i.e. narrowly umbilicate compressed. With rare exceptions (e.g.
the Jurassic Amaltheidae—Howarth 1958; Kennedy 1977) oxyconic coiling seems
to be a unidirectional evolutionary ‘cul-de-sac’ (e.g. Submortoniceras—Klinger &
Kennedy 1980a ; Peroniceras (Zuluites)—Klinger & Kennedy 1984). The only
noticeable, albeit slow and gradual trend in most of the Placenticeratidae, is the
acquisition of lateral ornament at the expense of umbilical ornament.
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Instead of regarding the variation in Placenticeras as useless and directionless
and coupled to a semi-benthonic mode of life, as suggested by Arnould-Saget
(1956), Chamberlain & Westermann (1976) suggested that the ornamentation in
ammonite shell morphotypes like those of Placenticeras may in fact have been
related to an active, nektonic mode of life, and to have been of hydrodynamic
significance. There is thus a distinct relationship between lateral ornament and
shell diameter, especially in compressed forms. To minimize drag, compressed
species with adult diameters of about 100 cm should become progressively
smoother during growth. The juveniles would be favoured if they had ornamented
shells. In constrast, the opposite trend would be of advantage in species with adult
diameters of 10 to 20 cm. This is what is seen in the most common form of
dimorphism in Placenticeras. The macroconchs are generally much more weakly
ornamented than the microconchs on the outer whorls. This does not, however,
explain in functional terms why some forms retain the smooth ‘umkwelanense’type of ornament up to the adult stage, whereas others are already ornate at small
diameters. It is also interesting to note that, according to Chamberlain &
Westermann (1976), all drag-producing ornament is located on the flanks.
Ornament on the umbilicus has little drag-producing effect. This may be perhaps
why umbilical ornament is gradually diminished in some placenticeratids, or tends
to migrate outwards during growth, thus producing extra drag.

LIST OF DESCRIBED SPECIES REFERRED TO PLACENTICERATIDAE
In view of the wide intraspecific variation shown by placenticeratid species,
detailed synonomies are difficult to compile, except where large populations are
available. We merely list species described. Lectotypes are designated where
necessary. These are indicated by *.
Genus Placenticeras
Placenticeras aktaschensis (Iljin, 1975) (p. 159, pi. 32 (figs 2-3), pi. 33 (fig. 4)).
Cenomanian of Central Asia.
Placenticeras ambai (Chiplonkar & Ghare, 1976) (p. 3, pi. 1 (figs 1, 4), textfigs 2-3). Presumably Upper Albian to Cenomanian of India.
Placenticeras asiaticum (Iljin, 1975) (p. 156, pi. 31 (fig. 2a-b), pi. 33 (fig. 2)).
Cenomanian of Central Asia.
Placenticeras baghensis (Chiplonkar & Ghare, 1976) (p. 4, pi. 1 (figs 3-6)).
Presumably Upper Albian to Cenomanian of India.
Placenticeras beliakovae (Iljin, 1975) (p. 160, pi. 33 (fig. 1), pi. 34 (fig. 5)).
Cenomanian of Central Asia.
Placenticeras benningi Stephenson, 1956 (p. 247, pi. 44 (figs 21, 22), pi. 45
(figs 7-11)).
Placenticeras besairiei (Collignon, 1936) (Collignon 19656: 19, pi. 383
(fig. 1650)). Middle Turonian of Madagascar. (? = Placenticeras kaffrarium)
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Placenticeras beschtubensis (Iljin, 1975) (p. 163, pi. 29 (figs 1-2), pi. 39 (fig. 7)).
Turonian of Central Asia.
Placenticeras bidorsatum (Roemer, 1841) (p. 88, pi. 13 (fig. 8)). Lower Cam
panian of Germany.
Placenticeras blanfordi (Chiplonkar & Ghare, 1977a) (p. 73, pi. 1 (fig. 3)).
Cenomanian-Turonian of India.
Placenticeras bobkovae Iljin, 1975 (p. 169, pi. 31 (fig. 1), pi. 35 (fig. 12)). Santonian of Central Asia.
Placenticeras canaliculatum Hyatt, 1903 (p. 243). Lower Campanian of Germany.
(Objective synonym of P. bidorsatum Roemer, 1841, fide Kennedy 1986).
Placenticeras carteri (Chiplonkar & Ghare, 1977a) (p. 70, pi. 2 (fig. 1), textfig. 1). Cenomanian-Turonian of India.
Placenticeras colquitti Wolleben, 1967 (p. 1164, pi. 150 (figs 1-4), text-fig. 8e).
Santonian of Texas.
Placenticeras crassatum Hyatt, 1903 (p. 24). Lower Senonian of Germany.
(= Placenticeras polyopsis (Dujardin))
Placenticeras cumminsi Cragin, 1893 (p. 237). Late Cenomanian, New Mexico
(Cobban 1983a), Texas.
Placenticeras dangerfieldi (Chiplonkar & Ghare, 1977a) (p. 69, pi. 1 (fig. 2)).
Cenomanian-Turonian of India.
Placenticeras fourtaui (Chiplonkar & Ghare 1977a) (p. 73, pi. 1 (fig. 1)). Ceno
manian-Turonian of India.
Placenticeras fritschi de Grossouvre, 1894 (p. 124, pi. 5 (figs 1-2), text-fig. 52).
Coniacian of France, Czechoslovakia (Fritsch & Schloenbach 1872), and
India (Chiplonkar & Ghare 1977a).
Placenticeras gaurdakense (Luppov, 1963) (p. 144, pi. 1 (fig 1)). Middle Ceno
manian of Central Asia.
Placenticeras gissarensis (Iljin, 1975) (p. 155, pi' 31 (fig. la-b), pi. 33 (fig. 1)).
Cenomanian of Central Asia.
Placenticeras grossouvrei Hyatt, 1903 (p. 237). Santonian of France. (= Placen
ticeras polyopsis (Dujardin))
Placenticeras grossouvrei Semenov, 1899 (p. 97, pi. 2 (fig. 5)). Cenomanian of
Transcaspia. (non Placenticeras grossouvrei Hyatt, 1903)
Placenticeras guadalupae (Roemer, 1852) (p. 32, pi. 2 (fig. 1)). Campanian of
Germany (Riedel 1937), New Mexico, Texas, U.S. Western Interior (Reeside 19276). (= Placenticeras syrtale (Morton, 1834))
Placenticeras helicus (Chiplonkar & Ghare, 1977a) (p. 74, pi. 2 (figs 3-4)).
Cenomanian-Turonian of India.
Placenticeras hispanicum (Mas & Wiedmann, 1980) (p. 267, figs 4-5). Middle
Cenomanian of Spain.
Placenticeras hyatti Diener, 1925 (p. 185). Santonian of France. (= Placenticeras
polyopsis (Dujardin, 1837))
Placenticeras iljini (Khakimov, 1976) (in Atabekian & Khakimov 1976: 93, pi. 10
(fig. 1)). Lower Campanian of Central Asia.
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Placenticeras incisum Hyatt, 1903 (p. 238). Santonian of France. (= Placenticeras
polyopsis (Dujardin))
Placenticeras intercalare (Meek & Hayden, 1860) (p. 117). Campanian of North
America and possibly Germany (Riedel 1937).
Placenticeras intermedium Johnson, 1903 (p. 206, pi. 8 (fig. 27)). Upper San
tonian- 1^0wer Campanian of New Mexico. (= Placenticeras syrtale
(Morton))
Placenticeras kaffrarium Etheridge, 1904 (p. 89, pi. 3 (fig. 16)). Coniacian of
Zululand, offshore Alphard Group, Madagascar, Angola, ?South West
Africa-Namibia, and probably India.
Placenticeras keatingi (Chiplonkar & Ghare, 1977a) (p. 71, pi. 2 (fig. 2), textfig. 2). Cenomanian-Turonian of India.
Placenticeras kharesmense (Lahusen, 1884) (Archanguelski 1916: 40, pi. 6
(fig. 5), pi. 7 (fig. 1)). Turonian of Turkestan.
Placenticeras kolbajense (Sokolov, 1967) (p. 138, text-fig. p. 139). Upper Albian
of Central Asia.
Placenticeras kossmati (Chiplonkar & Ghare, 1979) (p. 131, pi. 1 (figs 1-3), pi. 2
(fig. 1)). Upper Turonian-Coniacian of India.
Placenticeras kotzi (Iljin, 1975) (p. 165, pi. 30 (figs 1-2), pi. 39 (fig. 9)). Conia
cian of Central Asia.
Placenticeras kutuzovae (Iljin, 1975) (p. 164, pi. 29 (fig. 3), pi. 39 (fig. 8)).
Turonian of Central Asia.
Placenticeras kysylchense (Iljin, 1958) (p. 728, figs la-b, 2d-e). Maastrichtian of
Uzbekistan.
Placenticeras kysylcumense Archanguelski, 1916 (p. 45, pi. 7 (figs 4-7), textfig. 16). Turonian of Turkestan.
Non Placenticeras liardense Whiteaves, 1889 (p. 150, pi. 20 (figs 1-2)). Upper
Cretaceous of Canada. (= Paragastoplites—fide Imlay 1961: 63)
Placenticeras luppovi Iljin, 1975 (p. 170, pi. 32 (fig. 1), pi. 35 (fig. 13)). San
tonian of Central Asia.
Placenticeras maherndli Summesberger, 1979 (p. 155, pi. 14 (figs 58-61), pi. 15
(figs 62-66), text-figs 40-47). Upper Santonian of Austria.
Placenticeras meeki Boehm, 1898 (p. 200). Upper Senonian of North America
(Hyatt 1903; Reeside 1927a).
Placenticeras meeki var. tuberculata Hyatt, 1903 (p. 232, pi. 47 (fig. 5)). Upper
Senonian of Dakota.
Placenticeras memoriaschloenbachi Laube & Bruder, 1887 (p. 221, pi. 23
(fig. 1)). Cenomanian-Turonian of Bohemia and Saxony, France (Kennedy
et al. 1981).
Placenticeras memoriaeschloenbachi Laube & Bruder var. ambiloensis Collignon,
1965 (Collignon 1965a: 14, 16, pi. 381 (figs 1646), pi. 382 (1647-8)). Turo
nian of Madagascar and India (Chiplonkar & Ghare 1977a). (= Placenticeras
kaffrarium Etheridge, 1904)
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Placenticeras merenskyi Haughton, 1930 (p. 363, pi. 11 (figs 1-3)). Cenomanian?
of South West Africa-Namibia.
Placenticeras milleri von Hauer, 1866 (p. 5, pi. 2 (figs 1-2)). ConiacianSantonian of northern Alps and Gosau Beds, and tentatively India (Chiplonkar & Ghare 1977a).
Placenticeras mintoi Vredenburg, 1907 (p. I l l , pis 14-15). Cenomanian of Bagh,
India (Chiplonkar & Ghare 1977a). (= ?Knemiceras)
Placenticeras murphyi (Collignon, 1965a) (p. 17, pi. 382 (fig. 1649)). Upper
Turonian of Madagascar. (= ?Placenticeras kaffrarium Etheridge)
Placenticeras newberryi Hyatt, 1903 (p. 203, pi. 31 (figs 3-5)). Upper Cretaceous,
New Mexico, Western Interior (Reeside 1927a). (= Placenticeras syrtale
(Morton, 1834))
Placenticeras orbignyanum (Geinitz, 1849) (p. 114, pi. 4 (fig. 1)). Coniacian of
N. Germany, Czechoslovakia and Madagascar. (= ?Placenticeras fritschi
de Grossouvre)
Placenticeras ornatus (Chiplonkar & Ghare, 1977a) (p. 72, pi. 1 (fig. 5)). Cenomanian-Turonian of India.
Placenticeras paraplanum Wiedmann, 1978 (p. 666, pi. 1 (figs 3-4), text-fig. 2a).
Santonian of the Gosau Beds, Austria, France (Amedro & Hancock 1985;
Kennedy 1987).
Placenticeraspatagonicum Leanza, 1967 (p. 16, pi. 1 (figs 1-2), pi. 2 (fig. 1), pi. 3
(figs 1-3), pi. 4 (figs 2-3), pi. 9 (figs 1-5), pi. 10 (fig. 3)). Allegedly Lower
Campanian of Patagonia. (Turonian—pers. observation H.C.K.)
Non Placenticeras perezianum (Whiteaves, 1876) (p. 19, pi. 2 (fig. 1)). Lower
Cretaceous British Columbia, Canada. (= Cleoniceras (Grycia)—fide
McLearn 1972: 59)
Placenticeras pitniakense Iljin, 1975 (p. 167, pi. 32 (fig. 2), pi. 35 (fig. 11)).
Coniacian of Central Asia.
Placenticeras placenta (DeKay, 1828) (p. 278, pi. 5 (fig. 2)). Upper Cretaceous,
New Jersey, Alabama, U.S.A., Turkestan (Archanguelski 1916).
Placenticeras planum Hyatt, 1903 (p. 202, pi. 33 (figs 2-4)). Upper Cretaceous,
Texas, U.S.A. (Reeside 1927a), and tentatively India (Chiplonkar & Ghare
1977a). (= Placenticeras syrtale (Morton, 1834))
Placenticeras polyopsis (Dujardin, 1837) (p. 232, pi. 17 (fig. 12)). Santonian of
France, Austria, Germany, and possibly Alabama, U.S.A.
Placenticeras polyopsis amudariense (Iljin, 1975) (p. 171, pi. 32 (fig. 3), pi. 35
(fig. 14)). Santonian of Central Asia. (? = Placenticeras polyopsis s.s.)
Placenticeras proplanum (Iljin, 1975) (p. 166, pi. 37 (fig. 2), pi. 35 (fig. 10)).
Coniacian of Central Asia.
Placenticeras pseudocostatum Johnson, 1903 (p. 137, pi. 10 (fig. 29a). pi. 11
(fig. 29b-c)). Upper Santonian-Lower Campanian, New Mexico. (= Placen
ticeras syrtale (Morton, 1834))
Placenticeras pseudorbignyanum Hyatt, 1903 (p. 242). Santonian of northern
Germany.
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Placenticeras pseudoplacenta Hyatt, 1903 (p. 216, pi. 43 (figs 3-11), pi. 44).
Upper Cretaceous of Utah, Minnesota, U.S.A. (Cobban 19836—as Placen
ticeras cumminsi Cragin, 1893), ?Palestine (Taubenhaus 1920), Oregon
(Reeside 1927a).
Placenticeras pseudoplacenta var. occidentalis Hyatt, 1903 (p. 217 (pars), pi. 45
(fig. 2 only)). Cenomanian of Texas, U.S.A. (= Placenticeras cumminsi
Cragin, 1893)
Placenticeras radiatum Riedel, 1937 (p. 219, pi. 16 (figs 1-2)). Santonian of
Germany. (= Placenticeras polyopsis (Dujardin, 1837))
Placenticeras rampuraensis (Chiplonkar & Ghare, 1977c) (p. 109, figs 1-2, 6A,
D). Turonian of India.
Placenticeras reineckei Haughton, 1925 (p. 271, pi. 13 (figs 4-5)). Upper Turo
nian of Angola. (= ?Placenticeras kaffrarium Etheridge, 1904)
Placenticeras ribourianus (d’Orbigny, 1850) (p. 213). Santonian of France.
(= Placenticeras polyopsis (Dujardin, 1837))
Placenticeras rotundatum Johnson, 1903 (p. 135, pi. 9 (figs 28a-b)). Upper
Santonian-Campanian of New Mexico. (? = Placenticeras syrtale (Morton,
1834))
Placenticeras rooneyi Wolleben, 1967 (p. 1164, pi. 150 (figs 6-7), pi. 151
(figs 3-4) pi. 152 (figs 33-34), text-fig. 7d-g). Upper Santonian-Lower
Campanian of Texas and New Mexico, U.S.A.
Placenticeras saggitalis (Iljin, 1975) (p. 161, pi. 33 (fig. 2), pi. 34 (fig. 6)).
Cenomanian of Central Asia.
Placenticeras sancarlosense Hyatt, 1903 (p. 200, pi. 30 (figs 1-3), pi. 31
(figs 1-2)). Upper Santonian-Lower Campanian of Texas, and Western
Interior, U.S.A (Reeside 1927a). (= Placenticeras syrtale (Morton, 1834))
Placenticeras sancarlosense var. pseudosyrtale Hyatt, 1903 (p. 200, pi. 32, pi. 33
(fig. 1)). Upper Santonian-Lower Campanian of Texas, New Mexico, and
Western Interior, U.S.A (Reeside 1927a).
Placenticeras sanctacrucense Leanza, 1967 (p. 15, pi. 8 (fig. 2), pi. 4 (fig. 1)).
Allegedly Lower Campanian of Patagonia (Turonian—pers. observation
H.C.K.).
Placenticeras satriense (Collignon, 19656) (p. 40, pi. 431 (fig. 1782)). Upper
Coniacian of Madagascar. (= ?Placenticeras kaffrarium Etheridge)
Placenticeras schliiteri Hyatt, 1903 (p. 239). Santonian of northern Germany.
Placenticeras semiornatum (d’Orbigny, 1850) (p. 212). Upper ConiacianSantonian of France (Kennedy 1984).
Placenticeras simonyi Kossmat, 1907 (p. 49, pi. 4 (fig. 1)). Cenomanian of
Sokotra.
Placenticeras spathi (Chiplonkar & Ghare 1977c) (p. 110, fig. 7E-F). Turonian of
India.
Placenticeras spillmanni Hyatt, 1903 (p. 233, pi. 47 (figs 6-8)). Upper Cretaceous
of New Jersey and Mississippi, U.S.A.
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Placenticeras stantoni Hyatt, 1903 (p. 214). Upper Cretaceous of Utah and
Minnesota, U.S.A. (Cobban 19836), and ?India. (= Placenticeras cumminsi
Cragin)
Placenticeras stantoni var. bolli Hyatt, 1903 (p. 214, pi. 40 (figs 3-7), pis 41-42,
43 (figs 1-2)). Upper Cretaceous of Texas, U.S.A., ?Upper Turonian of
Madagascar and ?India (Chiplonkar & Ghare 1977a). (= Placenticeras
cumminsi Cragin) (Chiplonkar & Ghare 1977a)
Placenticeras stantoni var. fortior (Collignon, 1965a) (p. 19, pi. 383 (fig. 1652)).
Turonian of Madagascar. (? = Placenticeras kaffrarium Etheridge)
Placenticeras stoliczkai (Chiplonkar & Ghare, 1979) (p. 131, pi. 2 (fig. 2), pi. 3
(figs 1-2)). Turonian-Coniacian of India.
Placenticeras subkaffrarium Spath, 1921 (p. 247, pi. 21 (fig. 2)). Coniacian of
Zululand and Madagascar. (= Placenticeras kaffrarium Etheridge)
Non Placenticeras subplanatum Taubenhaus, 1920 (p. 40, pi. 7 (fig. 2), pi. 8
(fig. 4)). Upper Cretaceous of Palestine. (Not a placenticeratid—Coilopoceras ?)
Placenticeras syrtale (Morton, 1834) (p. 40, pi. 16 (fig. 4)). Upper Santonian
-Lower Campanian of U.S. Gulf Coast and Rocky Mountain areas (Reeside
1927a).

Placenticeras syrtale adkinsi Wolleben, 1967 (p. 1164, pi. 151 (figs 8-9), pi. 152
(figs 1-2, 5-8), text-fig. 8g). Upper Santonian-Lower Campanian of Texas
and New Mexico.
Placenticeras syrtale costata Riedel, 1931 (p. 696, pi. 79 (fig. 2)). Santonian of
Germany. (= Placenticeras polyopsis (Dujardin))
Placenticeras syrtale var. halei Hyatt, 1903 (p. 206, pi. 27 (figs 16-17), pi. 28
(figs 3-6)). Upper Cretaceous of Alabama, U.S.A.
Placenticeras tamulicum (Blanford, 1862) (p. 118). Upper Turonian-Coniacian of
India and Madagascar.
Placenticeras telifer (Morton, 1834) (p. 38, pi. 2 (fig. 7)). Senonian of New Jersey,
U.S.A.
Placenticeras vancouverense (Meek, 1876) (p. 370, pi. 6 (fig. 1)). Upper Creta
ceous of British Columbia, Canada and Sucia Island, U.S.A. (= ?Hoplitoplacenticeras)
Placenticeras viedmaense Leanza, 1967 (p. 12, pi. 4 (figs 1-3), pi. 8 (fig. 1), pi. 10
(fig. le)). Allegedly Lower Campanian of Patagonia (Turonian—pers. obs.
H.C.K.).
Placenticeras vredenburgi (Sarkar, 1966) (p. 144, pi. 11 (figs 1-2)). TuronianConiacian of India (Chiplonkar & Ghare 1977a).
Placenticeras washbournei Leanza, 1967 (p. 17, pi. 5 (fig. 1), pi. 10 (fig. 4)).
Allegedly Lower Campanian, Patagonia (= Turonian—pers. obs. H.C.K V
Placenticeras whitfieldi Hyatt, 1903 (p. 222, pi. 45 (figs 3-16), pis 46, 47
(figs 1-4)). Upper Cretaceous of Nebraska, South Dakota and Colorado,
U.S.A. (= Placenticeras meeki Bohm)
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Placenticeras ?yakounense (Whiteaves, 1900) (p. 280, pi. 36 (figs 1, la-b)).
Upper Cretaceous of Canada. (= ?Hoplitoplacenticeras)
Placenticeras n. sp. aff. kaffrarium Etheridge: Venzo, 1936 (p. 108 (50), pi. 11 (7)
(fig. 13)). Coniacian of Zululand and Madagascar (= Placenticeras kaffrar
ium Etheridge)
Non Placenticeras zehariense (Collignon, 1966) (p. 33, pi. 18 (figs 5-9)). Turonian of Morocco. (= ?Hoplitoides—fide Cobban & Hook 1980)
Genus and subgenus Hoplitoplacenticeras Paulcke, 1907
*Hoplitoplacenticeras antokazoense Collignon, 1970 (pp. 76, 80, pi. 638 (fig. 76),
pi. 639 (fig. 2354))—the latter herein designated lectotype. Upper Cam
panian of Madagascar.
Non Hoplitoplacenticeras awadi Hassan, 1971 (p. 71, pi. 2 (figs 8-9)). Lower
Maastrichtian of Egypt (= scaphitid).
*Hoplitoplacenticeras besairiei Collignon, 1970 (p. 77, pi. 638 (figs
2349-50))—figure 2349 herein designated lectotype. Upper Campanian of
Madagascar.
Hoplitoplacenticeras coesfeldiense var. schluteri Michailov, 1951 (p. 82, pi. 15
(figs 60-61)). Upper Campanian of Don Basin, U.S.S.R., Westphalia,
F.G.R., and Wyoming, U.S.A. (Cobban 1963).
Hoplitoplacenticeras coesfeldiense (Schliiter, 1867) (p. 14, pi. 1 (figs 1, 4-5)).
Upper Campanian of Germany (Giers 1964), European Russia (Michailov
1951), Central Asia (Atabekian & Khakimov 1976), Caucasus, Crimea
(Naidin & Shimanskij 1959), and Ukraine (Naidin 1974), Sweden (0dum
1953), and France (Kennedy 1986).
Hoplitoplacenticeras costulosum (Schliiter, 1867) (p. 17, pi. 2 (figs 2-4)). Upper
Campanian of Germany and, tentatively, Madagascar.
Hoplitoplacenticeras dolbergense (Schliiter, 1876) (p. 159, pi. 44 (figs 1-4)).
Upper Campanian of Germany (Giers 1964; Schmid & Ernst 1975), tenta
tively Madagascar (Collignon 1971), and France (Kennedy 1986).
Hoplitoplacenticeras fugen Matsumoto, 1984 (p. 25, pi. 8 (fig. 5)). Upper Cam
panian of Hokkaido.
Hoplitoplacenticeras gosseleti (de Grossouvre, 1894) (p. 116, pi. 36 (fig. 1)).
Upper Cretaceous of France.
Hoplitoplacenticeras howarthi Collignon, 1970 (p. 80, pi. 639 (fig. 2351)). Upper
Campanian of Madagascar.
Non Hoplitoplacenticeras kambysis (Quaas, 1902) (p. 309, pi. 29 (figs 8-11)—as
?Scaphites kambysis). Lower Maastrichtian of Egypt. (It is a scaphitid.)
Hoplitoplacenticeras marroti (Coquand, 1859) (p. 995). (De Grossouvre 1894:
118, pi. 8 (fig. 3), pi. 9 (figs 2-3)). Upper Campanian of France?, Angola,
Germany (Howarth 1965: 391, pi. 12 (fig. 3), pi. 13 (fig. 3)) and Madagascar
(Collignon 1970: 80, pi. 639 (fig. 2353)).
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Hoplitoplacenticeras monju Matsumoto, 1982a (p. 249, figs 1-2). Upper Cam
panian of Hokkaido.
Hoplitoplacenticeras praematura (Imkeller, 1901) (p. 58, fig. 1). Upper Cam
panian of Germany.
Hoplitoplacenticeras rarecostatum Khakimov, 1976 (in Atabekian & Khakimov
1976: 88, pi. 10 (fig. 5)). Upper Campanian of Central Asia.
Hoplitoplacenticeras rejaudryi (de Grossouvre, 1894) (p. 78, pi. 7 (figs 1-5),
pi. 14 (figs 6-75)). Upper Campanian of France.
Hoplitoplacenticeras trangahyense Collignon, 1970 (p. 76, pi. 638 (fig. 2347)).
Upper Campanian of Madagascar.
Hoplitoplacenticeras vancouverense (Meek, 1861) (Usher 1952: 93, pi. 25
(figs 1-2), pi. 31 (figs 21-22)). Upper Campanian of British Columbia.
Non Hoplitoplacenticeras yakounensis (Whiteaves, 1900) (p. 280, pi. 36 (fig. 1,
la-b)). Upper Campanian of Canada. (= Anahoplites—fide McLearn 1972:
57)
Subgenus Lemfoerdiceras Kennedy, 1986
Hoplitoplacenticeras (L.) lafresnayanum (d’Orbigny, 1842) (p. 326, pi. 97
(figs 3-5)). Upper Maastrichtian of France.
Hoplitoplacenticeras (L.) lemfoerdense (Schliiter, 1872) (p. 160, pi. 19 (figs 1-2),
pi. 44 (figs 8-9)). Upper Campanian of Germany.
Genus Metaplacenticeras Spath, 1926
Metaplacenticeras? bowersi Anderson, 1958 (p. 255, pi. 70 (figs 3-4)). Upper
Campanian of California.
Metaplacenticeras californicum (Anderson, 1902) (p. 78, pi. 8 (figs 173-177)).
Upper Campanian of California (Anderson 1958: 254, pi. 36 (fig. 1)).
Metaplacenticeraspacificum (Smith, 1900) (p. 207, pis 26-28). Upper Campanian
of California (Anderson 1902: 79, pi. 8 (figs 162-164), pi. 9 (fig. 180); 1958:
254, pi. 37 (figs 1-4)).
Metaplacenticeras sanctaemonicae (Waring, 1917) (p. 70, pi. 9 (figs 20-21)).
Upper Campanian of California (Anderson 1958: 255).
Metaplacenticeras subtilstriatum (Jimbo, 1894) (p. 171, pi. 17 (fig. 1)). Upper
Campanian of Hokkaido.
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APPENDIX
ORIGINAL DIAGNOSES OF GENERA HERE PLACED IN THE
SYNONYMY OF PLACENTICERAS
Karamaiceras Sokolov, 1967: 138
Name of the genus from the mouth of the Karamai to the east of Mangyshlak.
Type species. K. kolbajense sp. nov., Upper Albian, zone of Stoliczkaia
dispar (Vraconnian); East Mangyshlak.
Diagnosis
Shell involute, discoidal, formed by high, strongly convoluted whorls. Whorl
section in the species is a high, narrow triangle with truncated apex and weakly
convex flanks. Umbilicus is rather narrow, deep, funnel-like with steep walls and
a sharp edge. Ornament is represented by compressed, weakly s-shaped, curved
ribs, umbilical and marginal tubercles. Suture line consists of shallow bulb-shaped
lobes and low, wide, rounded saddles. Ventral lobe is short, the umbilical (one)
is sharply asymmetric. The base of the latter has a kind of wide sinus with two
relatively short branches; the inner one of which is longer than the outer. The
second lobe which divides the first lateral saddle attains the length of the outer
branch of the umbilical lobe.
Species composition. Type species.
Comparison
The new genus is distinguished from the closest genus Placenticeras by the
development of the suture line.
(Free translation from original Russian.)
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Turkmenites Iljin, 1975: 154-155
Type species. Placenticeras gaurdakensis Luppov, 1963, from the Lower
Cenomanian of Central Asia (Luppov 1963: 144, pi. 1 (figs 1, 2)).
Diagnosis
Shells are compressed with narrow, funnel-shaped umbilicus, smooth venter
and slightly curved flanks. The umbilical tubercles are mammiform, pointed on
the shell and blunt on internal casts. The external tubercles are elongated
longitudinally.
The ribs are always sickle-shaped, the most prominent are on the outer part
of the flanks. The surface of the shell is covered with fine sickle-shaped striae. The
lobes are strongly separated by means of asymmetrical bases of the first three and
by a wide, denticulated base at the posterior. The first lobe is always slanted
towards the second. The fourth lobe is very small, smaller by far than the fifth
lobe. The transformation of the first umbilical lobe comes about by means of
formation at its base, and later on the inner sides of the lobes and incisions, along
with their subsequent complete separation and transformation into independent
lobes. On the first whorl, in the base of the first umbilical lobe, two notches arise
of which the outer one lags somewhat in development. On the second whorl a
notch arises on the inner flank of the lobe. At this particular stage, a notch arises
in the outer parts of the saddle V/U close to its top, from which a secondary lobe
develops.
Comparison
Of the genus Semenovites Glazunova (Glazunova 1960) from the sediments
of the Upper Albian, characterized by a well-developed first lobe and the
complete separation of the third lobe.
(Free translation from original Russian.)
Kopetdagites Iljin, 1975: 157
Type species. Kopetdagites kopetdagensis gen. et sp. n. from the sediments of
the Upper Cenomanian of Turkmenia.
Diagnosis
Shells high, from compressed to inflated whorl section. Venter is smooth. On
early whorls venter is smooth or crenulated, on middle and adult by means of two
rows of highly crenulated tubercles, oblique in the side of the flanks and
projecting over the ventral sides. The umbilicus is narrow and funnel-shaped. The
umbilical tubercles are always high, mammiform. The flanks are covered with
sickle-shaped ribs, bifurcating on to the outer half of the flank. On the point of
division of the ribs, tubercle-like swellings may arise.
The suture line at a diameter of 40 mm and upwards on the flanks is relatively
deep with long side branches and has ventral lobes and up to 9 lobes alternating
with the saddles. The first lobe is short, slanted towards the second lobe. The
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fourth lobe is small and weakly developed. The fifth lobe is significantly larger
than the fourth and somewhat larger than the sixth. The first saddle is always
lower than the second. On the inner side are up to six lobes, of which the dorsal
is the most prominent. The transformation of the first umbilical lobe takes place
by formation, at the beginning, on its exterior and subsequently on the inner side
of the notches (branching or dendritic) with their complete separation and
transformation into independent lobes later on. On the second whorl, a notch
develops in the outer segment of saddle V/U out of which a further secondary lobe
develops.
Comparison
Of Turkmenites gen. n. characterized by the presence of bifurcating ribs.
(Free translation from original Russian.)

Mediasiceras Iljin, 1975: 159-160
Type species. Mediasiceras beliakovae Iljin gen. et sp. n. from the sediments
of the Lower Cenomanian of the south-western spurs of the Ghissarski Range.
Diagnosis
Shells discoidal with high arrow-shaped whorl section, narrow, funnel-shaped
umbilicus and tapering to the centre, smooth, narrow, concave on the shells, and
ventral side, along the middle of which a low ridge is discernible. The flanks are
slightly convex near the middle. Ornament consists of sharp, weak, short-curved
ribs on the outer part of the flanks; parts of fine, sickle-shaped striae just begin to
appear from the suture and the small tubercles along the edge.
The external suture consists of short, with strongly separated, lateral
extensions, ventral lobes, and 8-9 strongly separated lobes, alternating with bifid
blunt saddles. The dorsal lobes are peak-shaped.
The distinctly expressed slant of the first lobe (from the ventral lobe) toward
the second and the third lobe is a characteristic feature of the suture line of the
genus.
Comparison
Of the genus Proplacenticeras Spath (1926) characterized by the structure of
the suture line, having a distinctly expressed slant of the first lobe towards the
second lobe, and an asymmetrical branching base of the second and third lobes.
Of the genus Anaplacenticeras Iljin (1959) characterized by the presence of a ridge
on the ventral side, the presence of umbilical tubercles, a funnel-shaped form of
the umbilicus on the shells, and the formation of the suture line, having wider, low
saddles and lobes with individual bases, situated on well-defined stems.
(Free translation from original Russian.)
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Beschtubeites IIjin, 1975: 162-163
Type species. Beschtubeites beschtubensis gen. et sp. n. from the sediments of
the Lower Turonian of the lower reaches of the Amudar River.
Diagnosis
Shells high, from compressed to slightly inflated whorl sections. The umbili
cus is narrow and funnel-shaped. The venter is smooth and flat, or slightly convex.
Umbilical and marginal tubercles are always present in adult specimens. The
flanks are covered with sickle-shaped ribs. In places, bifurcation usually produces
tubercles or tubercle-like swellings. The suture line of the adult specimens consists
of broad, relatively shallow ventral lobes and 8-9 lobes alternating with saddles.
The first lobe is parallel or slightly slanted towards the second lobe. The fourth
lobe is somewhat smaller, rarely equal to the fifth lobe. The fifth lobe is equal or
somewhat larger than the sixth. The first saddle is the highest. The development
of the first umbilical lobe results through separation of its four incisions and
transformation of them into independent lobes (morphologically first four lobes).
In the region of the umbilicus on the second whorl, an umbilical lobe arises which
shifts to the external side. The lobes originating in the area of the umbilicus,
either undergo double division or remain undivided and shift on to the external or
internal side.
Comparison
Of Kopetdagites gen. n., is characterized by the structure of the suture line,
of which the first lobe at least may have a very slight slant towards the second
lobe, but at the same time the base of the lobe is not displaced towards the ventral
side and the first saddle is always higher than the second.
(Free translation from original Russian.)
Diplacomoceras Hyatt, 1900 (1903, p. 242)
‘This genus resembles Engonoceras quite closely in its involute compressed
volutions and channelled venter bordered by continuous ridges, and in the
tuberculation of the sides it is sufficiently near to be included in that genus if the
sutures were unknown. These are, however, well known, thanks to Schliiter’s fine
figures, and they appear to be similar to those of Placenticeras. This genus
therefore combines the external characters of Engonoceratidae with the sutural
lines of Placenticeratidae, and perhaps ought to be placed in a separate family.
The young, however, are unknown, and it is perhaps better to wait until their
development places their affinities on a firmer basis. It is also possible that they
may be accounted for as members of the Placenticeratidae that were arrested in
their development, retaining the neanic condition of the venter and lateral zones
in their later stages, but not arrested in their sutures, which approximate to those
of Placenticeras.’
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Stantonoceras Johnson, 1903: 136
‘Shell large in typical species; descended from the same ancestor as Placen
ticeras', having stages of growth corresponding to ancestral types which possessed,
in successive generations, keels that were very narrowly flat, channelled, and
alternately nodose; but so far advanced at maturity as to bear little or no
resemblance to the typical Placenticeras; outer whorls broadly rounded or
subquadrate in cross-section; moderately embracing; definite ventral keel nearly
or quite obsolete; umbilical angle nearly or quite imperceptible; surface orna
mented with more or less prominent nodes, elongated nodes or pseudocostae;
septa similar to those of Placenticeras, but most simple and less crowded.
Although somewhat less accelerated than the type of this genus, I am of the
opinion that Ammonites guadaloupa Roemer should be included here. It is of
course one of the transition types, and its generic reference must be more or less
a matter of judgment. But it has advanced so far from the original stock, and has
so many features in common with this genus, that it seems to me impossible to
classify it elsewhere.’
Proplacenticeras Spath, 1926: 79
\ . . is of Turonian-Coniacian age and differs in suture-line as well as in
whorl shape and ornamentation.’
Pseudoplacenticeras Spath, 1926: 79
‘This differs from Diplacmoceras Hyatt, by absence of ventral groove, inner
row of tubercles, and less compressed young stage.’
Anaplacenticeras Iljin, 1959: 201
Type species. Anaplacenticeras turkmenense sp. nov. from the Cenomanian
deposits of Kopet-Dagh.
Diagnosis
Shell flat, with high whorl section, deep, step-like umbilicus. Umbilical wall
steep, umbilical edge is sharp. Siphonal side is narrow, slightly concave on the
shells and weakly convex in the middle, falcate ribs. On the umbilical edge are
infrequent, very small tubercles.
Suture line
The siphonal lobe is weakly developed, very short. The first lobe is deep. The
second and third have a common base, are massive and strongly incised. The
fourth lobe is short, significantly smaller than the fifth. Saddles are narrow, low.
The third saddle, subdividing the second and third lobes, is very small and low.
Comparison
According to the shell form, the formation of the umbilicus and the
ornamentation, Anaplacenticeras gen. n. suggests the Albian Cleoniceras cleon
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Orb., Cl. mangyschlakense Luppov, but the type of suture line and whorl section
of these genera is clearly distinct.
In Anaplacenticeras gen. n. the siphonal side is flat as distinct from the
pointed or strongly rounded one of the genus Cleoniceras Parona & Bonarelli.
The suture line of Anaplacenticeras gen. n. has more massive lobes and
narrower saddles. In Cleoniceras Parona & Bonarelli the ratios are the reverse.
Anaplacenticeras gen. n. is distinguished from the smooth representatives of
the genus Placenticeras Meek (PI. kharesmense Lah., Pl. arkhangelskii Iljin) by a
stepped form of umbilicus, very small umbilical tubercles, and a distinct umbilical
edge. The last two characteristics connect the genus with the genus Proplacenticeras Spath, but the suture lines in these genera are different.
(Free translation from original Russian.)
Gissarites Iljin, 1959: 727
Diagnosis of the genus
Shell discoidal, involute with narrow umbilicus and wedge-shaped whorl
section. Maximum width is located at the umbilical edge or on the lower third of
the flanks. On internal casts the siphonal side is pointed in the form of a flat keel;
in shelly preservation it is compressed, narrow, not expanding with the growth of
the whorls and along the edges of it, minute elongated tubercles are located in
zig-zag fashion. The flanks are smooth. Along the umbilical edge a series of high
tubercles is located. Approximately at mid-flank there are weak bulges. The
thickness of the shell differs in different parts of the shell. It reaches maximum
thickness in the region of the umbilicus on the umbilical edge, and along the edges
of the siphonal side. In consequence of this, the umbilicus is more open in the
middle and has steep, high walls, while on the shells the umbilicus is narrower
with relatively sloping walls.
The suture line is of the placenticeratid type, and consists of bulb-shaped
lobes and divided, rounded saddles. The siphonal lobe is wide, shallow, with
short, blunt lateral branches. The lobes on the flanks are well developed. The
deepest of them is the third lobe; the sixth lobe is longer and wider than the fifth
and only a little less deep than the fourth. The saddles are rounded, and one and
a half to two times wider than the lobes. The first saddle is trifid with a
significantly developed middle branch. The remaining saddles are bifid.
Comparison
In contrast to the nearest genus, Placenticeras (Meek, 1876, p. 462),
Gissarites gen. nov. has a tapered siphonal side at the centres and is very narrow;
the siphonal side on the shells not expanding with the growth of the whorls. The
suture line of the new genus is distinguished from the suture line of the genus
Placenticeras by an inverse ratio of the depth of the fifth and sixth lobes. In the
genus Placenticeras the fifth lobe is larger than the sixth; in the new genus the sixth
lobe is larger than the fifth; the lateral branches of the siphonal lobe are short and
blunt in contrast to the paw-shaped ones of Placenticeras.
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Species composition and distribution
Two species in the genus are known: Gissarites kysylchense sp. nov. and
Gissarites tagamense sp. nov. They occur in the Maastrichtian deposits of the
south-western spurs of the Ghissarski Range. In the present article the first of the
named species is described, which is taken as the type of genus.
(Free translation from original Russian.)
Parastantonoceras Collignon, 1965b: 17
The generic characters are very close to those of Stantonoceras of the
Santonian-Campanian: there are two rows of tubercles, one umbilical of strong
pointed tubercles, one large, blunt, flat and latero-external disappearing on the
body chamber; the external region bears strong, elongate tubercles in two parallel
rows and alternating. But here: the umbilical tubercles are at the summit of the
umbilical wall, the latero-external tubercles on the second third of the flanks and
the tubercles limiting the external region are very strong instead of being small.
On the other hand, the suture shows a reduced number of elements, the saddles
much larger and, as a result, fewer, widely separated lobes.
(Free translation from the original French.)

Asiatostantonoceras Iljin, 1975: 172
Type species. Stantonoceras tagamense Iljin (1959) from the sediments of the
Upper Santonian of the south-western spurs of the Ghissarski Range.
Diagnosis
Shell discoidal, with narrow venter, slanting umbilical wall and inflated
flanks, along the middle of which a row of tubercles is situated. There is almost
no broadening of the venter with development of the shell; its sides are bordered
by low, tooth-like tubercles. In the early stages of development there are three
rows of tubercles on the flanks—umbilical, upper lateral and marginal. Later, the
upper lateral tubercles disappear, but the umbilicals, in proportion to the
flattening out of the umbilical wall, shift behind its rim on to the flanks, and
occupy a central position on it. The suture line consists of a relatively deep ventral
lobe with short lateral branches, and nine lobes alternating with saddles. The first
lobe is shorter than the ventral, the fourth is a little larger than the fifth, the fifth
is larger than the sixth. The saddles, except the first, are rounded and bifid. The
first saddle is the highest, compressed and tapered toward the ventral side and
top. To this genus, beside the type species, one must also refer those described
from the Upper Santonian of Western Germany, A. schliiteri (Schliiter, 1872, pi.
14 (figs 2)), A. pseudo-orbignyanum Hyatt (Schliiter 1872, pi. 15 (figs 3-4)),
A. bidorsatum Muller, [and] Wolleman & Roemer (Muller & Wolleman 1906,
pi. 3 (fig. 1), pi. 4 (fig. 5), pi. 9 (fig. 1 only)).
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Comparison
Of the genus Stantonoceras Johnson, characterized by the form of the whorl
section, narrow venters, by strongly developed umbilical tubercles occupying a
central position on the flanks and by the disappearance of upper lateral tubercles
with growth of the shell.
(Free translation from original Russian.)
Baghiceras Chiplonkar & Ghare, 1976: 3
Type species: Baghiceras ambai sp. nov.
‘Diagnosis
Evolute; cross-section broadly elliptical tending to be subcircular to circular;
venter broadly rounded with clavi which may be tuberculate; strong spinose
umbilical tubercles and strong ventrolateral tubercles joined by different patterns
of ribbing; suture somewhat poorly developed placenticeratan type.
Age
Cenomanian-T uronian
Remarks
As compared to other members of the subfamily Baghiceratinae, this genus
has less developed suture. It differs from Placenticeras (its tumid species) also by
having three rows of tubercles and the umbilical ones not migrating outwards.
From Stantonoceras it differs in having fewer but stronger ventral clavi; while
from the genus Diplacmoceras it differs in not having pinched ear-like ventral
clavi and ventrolateral tubercles. The genus Hoplitoplacenticeras differs from the
present genus in having typically trapezoidal cross-section and by outward
migration of umbilical tubercles.
By its less-developed Placenticeras type of suture this genus is much like the
more ornamented species of Knemiceras (Knemiceras), e.g. Kn. (Kn.) syriacum,
Kn. (Kn.) attenuatum and Kn. (Kn.) gabbi, and appears to have developed out of
Knemiceras (Knemiceras); and Placenticeratidae is considered to have been
derived from Engonoceratidae (Wright, 1957: 390).’
Malwiceras Chiplonkar & Ghare, 1976: 4-5
Type species. Malwiceras variabilis sp. nov.
‘Diagnosis
Rather evolute; early whorls essentially compressed tending to broadly
elliptical to subcircular to circular cross section; umbilical and ventrolateral
tubercles prominent; venter flanked by clavi; ribs weak or absenti suture with few
elements.
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Age
Cenomanian to Turonian
Remarks
As exemplified by the type species the cross-section varies with stages
of shell growth from compressed to circular with venter flattish narrow to broad
feebly convex. Suture of typically Placenticeras type has few elements as in
Proplacenticeras.
Fewer but stronger ventral clavi distinguish this genus from Stantonoceras.
Hoplitoplacenticeras by its trapezoidal cross-section clearly differs from this
genus. Compared to Malwiceras the genus Diplacmoceras is distinguishable by its
pinched and ear-like clavi and ventrolateral tubercles. Compared to Baghiceras,
Malwiceras has better developed suture, has no ribs and in its cross-section is
variable with shell growth from compressed to circular. The genus is named after
Malwa, the region in which the Bagh Beds occur.’
Placentoscaphites Chiplonkar & Ghare, 1977: 68-69
‘Genotype. Placentoscaphites dangerfieldi sp. nov.
Diagnosis
Shell moderately large with oval umbilicus; whorls more or less compressed
to convex and tumid; ornamentation of simple low ribs with or without weak
umbilical tubercles and ventral clavi; ventrolateral tubercles if present may tend
to be clavate. Suture placenticeratid but distorted.
Age
Cenomanian-T uronian.
Remarks
The polyphyletic origin of uncoiled ammonoids has been realized since long
by workers like Smith, Nowak, Spath, Reeside, etc., and Nowak has remarked
that ‘whether scaphitid forms do not occur in other families and genera may be
established by future workers’. The provincial development of these in indepen
dent areas is considered by Cobban and Matsumoto as particularly apparent from
Turonian onwards.
The generic nomenclature such as Holcoscaphites Nowak, Acanthoscaphites
Nowak, Hoploscaphites Nowak and Desmoscaphites Reeside, which is already
currently used, indicates the close affinities of these heteromorphs to the genera
from which they are considered to have been derived.
Association of these heteromorphs with abundantly represented placenticeratids, coupled with their placenticeratid sutural pattern, indicates that these Bagh
heteromorphs have placenticeratid affinities. They are placed here, like other
heteromorphs, under the admittedly polyphyletic family Scaphitidae, and their
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apparently having been derived from placenticeratid stock has led us to name the
genus Placentoscaphites.’

Type
(figs 1-3)).

Sancarlosia Chiplonkar & Ghare, 1978: 79
species. Placenticeras sancarlosense Hyatt,

1903

(pi.

30

‘Diagnosis
Form tumid; sides feebly convex, venter broad with alternating clavate
tubercles; tubercles at shoulder tending to be bullate; umbilical tubercles tending
to be bullate and migrating mid-ventrolaterally; suture Placenticeras-like with first
adventitious saddle in first lateral saddle broader than others.
Age
Senonian.
Genus is named after locality of origin, i.e. San Carlos (Mexico).’
NOTE ADDED AT PROOF STAGE

A new genus, Rapidoplacenticeras Alabushev, 1988 (type species Proplacenticeras sutherlandbrowni McLearn, 1972), has been described from the Upper
Albian. It is said to differ from (Pro-)Planticeras by its lack of ornament, narrow
umbilicus and more incised suture line.
A labushev , A . I. 1988. Rapidoplacenticeras—a new genus of Cretaceous ammonoids. Paleon

tological journal 1988 (1): 109-112, 3 figs.

