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ABSTRACT:

Kennedy, W.J., Walaszczyk, 1., Gale, A.S., Dembicz, K. and Praszkier, T. 2013. Lower and Midle Cenomanian am-
monites from the Morondava Basin, Madagascar. Acta Geologica Polonica, 63 (4), 625-655. Warszawa.

Lower and Middle Cenomanian ammonite assemblages have been collected on a bed-by-bed basis from localities at
Vohipaly and Mahaboboka, Madagascar, as well as from outcrops around Berekata, all in the Morondava Basin, south-
west Madagascar. These collections demonstrate the presence of the upper Lower Cenomanian Mantelliceras dixoni
Zone and the lower Middle Cenomanian Cunningtoniceras inerme Zone of the north-western European standard se-
quence. These records indicate that the striking anomalies in the zonal assemblages of the classic divisions of the Mada-
gascan Cenomanian are based on mixed assemblages, rather than a succession that differs radically from that else-
where in the world. The dixoni Zone fauna is: Desmoceras cf. latidorsatum (Michelin, 1838), Pachydesmoceras
kossmati Matsumoto, 1987, Forbesiceras sp., . baylissi Wright & Kennedy, 1984, F. largilliertianum (d’Orbigny, 1841),
Mantelliceras cantianum Spath, 1926a, M. dixoni Spath, 1926b, M. mantelli (J. Sowerby, 1814), M. picteti Hyatt, 1903,
M. saxbii (Sharpe, 1857), Sharpeiceras sp., S. falloti (Collignon, 1931), S. mocambiquense (Choftat, 1903), S. cf. flo-
rencae Spath, 1925, Acompsoceras renevieri (Sharpe, 1857), A. tenue Collignon, 1964, Calycoceras sp., Mrhiliceras
lapparenti (Pervinquiere, 1907), Mariella (Mariella) stolizcai (Collignon, 1964), Hypoturrilites taxyfabreae (Collignon,
1964), Turrilites scheuchzerianus Bosc, 1801, Sciponoceras cucullatum Collignon, 1964, and Sciponoceras antani-
mangaensis (Collignon, 1964). The presence of Calycoceras in a Lower Cenomanian association represents a pre-
cocious appearance of a genus typically Middle and Upper Cenomanian in occurrence, and matches records from
Tunisia. The inerme Zone yields a more restricted assemblage: Pachydesmoceras kossmati, Forbesiceras baylissi, Acan-
thoceras sp. juv., Cunningtoniceras cunningtoni (Sharpe, 1855) and Hypoturrilites taxyfabreae.

Key words: Madagascar; Morondava Basin; Cenomanian; Ammonite succession; Ammonite
zonation; Chronostratigraphy.

INTRODUCTION matic; if true it would be the only place where the se-
quence of ammonite assemblages is different from

Since the publications of Besairie and Collignon that anywhere else in the world. To confirm or dis-
(1960) and Collignon (1964), the Cenomanian am- prove this, new, precisely located material was

monite succession in Madagascar has remained enig- needed.
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Bed-by-bed collecting from a number of Ceno-
manian successions was carried out during the 2005—
2007 field expeditions to Madagascar to re-study the
Upper Cretaceous successions and stratigraphy of the
Morondava Basin, sponsored by the Polish Ministry of
Science and Education (see Walaszczyk et al. 2014).
Cenomanian successions were examined at Ma-
haboboka, Vohipaly and Bereketa, three localities east
of the town of Tulear in the southern part of the Basin
(Text-fig. 1), covering part of the classic sections stud-
ied originally by Collignon and Besairie. Although
the lowermost part of the Cenomanian is missing,
much of the Lower and lower part of the Middle Ceno-
manian is represented in the sections studied. The se-
quences are very fossiliferous, with good preservation
of the material. For regional details see the general re-
port on the Upper Cretaceous of the Morondava Basin
published recently by Walaszczyk ef al. (2014).

LOCALITY DETAILS

The three localities studied, spanning the upper
Lower to lower Middle Cenomanian, are located near
and south of the town of Mahaboboka, in the southern
part of the Morondava Basin (Text-fig. 1; see also
Walaszezyk et al. 2014). All three are easily accessi-

ble with relatively good correlation between the sec-
tions (Text-fig. 2).

The Mahaboboka section: This section is located
west of the town of Mahaboboka, on the northern
side of the Route National no 7 leading to Tulear, SW
of the bridge in the western margin of the town. The
Cenomanian part of the sequence is well exposed and
casily accessible in the trench beside the road and in
the middle and upper parts of the 420 m high hill with
a tomb north of the road. Four distinctive units (M1
through to M4) of the Lower and Middle Cenoman-
ian crop out in the trench (M1 and M2) and in the up-
per part of the 420 m hill (M3 and M4) (Text-fig. 2;
see also Walaszczyk ez al. 2014, fig. 2-3). M1 contains
monospecific inoceramid assemblages of /noceramus
flavus Sornay, 1965. M2, which is lithologically sim-
ilar to M1, contains numerous /. flavus and relatively
common echinoids. Ammonites appear in unit M3,
with Cunningtoniceras cunningtoni, marking the basal
Middle Cenomanian. Both ammonites and inoce-
ramids are common higher in the sequence, in unit
M4,

The Vohipaly section: This section is located south of
Mahaboboka, c. 1.5 km south-west of the Vohipaly
Mountain, the highest point in the area (Text-fig. 1).
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Text-fig. 1. Location of the Mahaboboka, Vohipaly and Bereketa sections
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Text-fig. 2. Geological logs, chronostratigraphy, correlation and ammonite ranges in the Lower-Middle Cenomanian of the Mahaboboka, Vohipaly and Bereketa sections;
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The Cenomanian crops out on the slopes of the small
hill and cuesta west of the small river that flows N-S,
following the strike of the Cenomanian sequence. The
strike of the beds run at approximately 20-30° and they
dip gently (7—10°) to the west. The quite expanded suc-
cession of Vohipaly does not range as high strati-
graphically as the succession in Mahoboboka (Text-fig.
2) and is entirely within the upper Lower Cenomanian
Mantelliceras dixoni Zone.

The Bereketa section: This section was constructed
from three exposures west of the village of Bereketa,
south of Vohipaly (Text-fig. 1). Three fossiliferous
horizons are represented, the oldest in the east (Text-
fig. 2). The basal bed (BRO) is well-exposed close to
the river flowing south-west of the village of Bereketa.
It is a Lower Cretaceous (Valvanginian?) limestone
with lithoclasts, brachiopods and ammonites, forming
a distinct ledge in the field. Its thickness is unknown;
however, Jurassic limestones crop out in the river-
bed. BRO is capped by sandy siltstone and silty sand-
stone of the Cenomanian age (Text-fig. 2). Two fos-
siliferous horizons of poorly to moderately cemented
brown-grey sandy siltstone were recognised in the
Cenomanian. The older horizon (BRA), exposed c. 500
m west of BRO, is estimated to be ¢. 40 m above
BRO. The younger horizon (BRB), occurring ¢. 80 m
westward of BRA, is estimated to lie ¢. 6 m above
BRA. BRA is ¢. 4 m thick and contains numerous am-
monites and inoceramids. BRB, c¢. 2 m thick bed, con-
tains numerous poorly cemented concretions with well
preserved ammonites, echinoids and inoceramids. Both
BRA and BRB are referred to the upper Lower Ceno-
manian Mantelliceras dixoni Zone.The correlation
with the Vohipaly and Mahaboboka sections is shown
in Text-fig. 2.

AGE OF THE FAUNAS

The Cenomanian ammonite zonations recognised in
Madagascar by Besairie and Collignon (1960) and Col-
lignon (1964) are shown in Table 1. As pointed out
more than 40 years ago (Kennedy 1971, p. 116), these
zones are either based on mixed assemblages from par-
ticular localities, or the sequence of Cenomanian am-
monite faunas of Madagascar is different from that
elsewhere in the world. Thus Mantelliceras martim-
preyi (Coquand, 1862) is a junior synonym of Man-
telliceras saxbii (Sharpe, 1857). The Madagascan mar-
timpreyi Zone fauna as described by Collignon (1964)
is one of limonitic nuclei of species that also occur as
large individuals in the coarser terrigenous-clastic fa-
cies that yielded the mantellli-newboldi Zone fauna de-
scribed in the same work, including key stratigraphic
indicators such as Neostlingoceras carcitanense
(Matheron, 1842). Collignon’s martimpreyi Zone
fauna also includes adults of genuinely diminutive
taxa such as Neosaynoceras Breistroffer, 1947, and
Flickia Pervinquiére, 1907, not found in the coarser
terrigenous-clastic facies as a result, presumably, of ei-
ther contemporaneous environmental factors or post-
mortem processes. The mantelli-newboldi Zone faunas
in Collignon (1964) include species that are charac-
teristic of the Lower Cenomanian (Neostlingoceras
carcitanense, Mantelliceras dixoni Spath, 1926b),
Middle Cenomanian (Turrilites costatus Lamarck,
1801, Turrilites acutus Passy, 1832), and Upper Ceno-
manian (Eucalycoceras pentagonum (Jukes-Browne,
1896). The Euomphaloceras euomphalum of Col-
lignon, 1964 (p. 146) is a Cunningtoniceras cunning-
toni (Sharpe, 1855), while undoubted Upper Ceno-
manian Euomphaloceras euomphalum (Sharpe, 1855)
(=Metasigaloceras trituberculatum Collignon, 1964)

SUBSTAGE ZONE

(Besairie & Collingnon, 1960)

ZONE
(Collignon, 1964)

Hourcgiceras sp.

Upper Cenomanian

Acanthoceras rhotomagense

Acanthoceras rhotomagense

Middle Cenomanian

Euomphaloceras cunningtoni

Euomphaloceras euvomphalum

Mantelliceras mantelli et

. Calycoceras newboldi
Lower Cenomanian

Mantelliceras mantelli et

Calycoceras newboldi

Mantelliceras martimpreyi

Mantelliceras martimpreyi

Table 1. Ammonite zonation of the Cenomanian of Madagascar according to Besairie and Collignon (1960) and Collignon (1964)
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SUBSTAGE ZONE SUBZONE

Neocardioceras juddii

Upper Cenomanian Metoicoceras geslinianum

Calycoceras guerangeri

Acanthoceras jukesbrownei

Middle Cenomanian

Acanthoceras rhotomagense

Turrilites acutus

Turrilites costatus

Cunningtoniceras inerme

Mantelliceras dixoni

Lower Cenomanian

Mantelliceras mantelli

Mantelliceras saxbii
Sharpeiceras schlueteri

Neostlingoceras carcitanense

Table 2. Standard Cenomanian ammonite Zones for the north-west European sequence

occur in the zone. The Acanthoceras rhotomagense of
Collignon (1964) belongs neither to that genus or
species. In the context of the present material, the
standard north-western European scheme set out in
Table 2 provides a sounder basis for discussion.

The Vohipaly section is entirely Lower Ceno-
manian. Absence of Neostlingoceras carcitanense
(Matheron, 1842) and N. oberlini (Dubourdieu, 1953),
recorded elsewhere in Madagascar, suggest a horizon
above the base of the stage for the base of the suc-
cession. The sparse fauna of beds 2 and 10 (Mantel-
liceras cf. mantelli (J. Sowerby, 1814), Sharpeiceras
cf. florencae Spath, 1925, Hypoturrilites sp.) can only
be dated as Lower Cenomanian. The appearance of
Mantelliceras dixoni Spath, 1926b, in bed 11 (Pl. 4,
Figs 1, 2) indicates the upper Lower Cenomanian
Mantelliceras dixoni Zone (Table 2). Levels up to
bed 23 are also referred to the dixoni Zone on the ba-
sis of the continuing presence of Mantelliceras, and
this is supported by the occurrence of Acompsoceras
renevieri (Sharpe, 1857) (P1. 8, Figs 7, 8), from beds
13—14, and the appearance of Turrilites scheuchzeri-
anus Bosc, 1801 (PL. 9, Figs 1-3), in bed 23; the first
appearance of which is in association with Mantel-

liceras species in the dixoni Zone in Europe. The
presence of Calycoceras in bed 23 (UW 1292; P1. 1,
Figs 1-3) is remarkable, as the genus does not appear
until the Middle Cenomanian in Europe. However,
limonitic nuclei of a closely similar species of Caly-
coceras are present in the Lower Cenomanian of
Tunisia (Robaszynski ef al. 1994).

The full Vohipaly dixoni Zone fauna is: Desmo-
ceras cf. latidorsatum (Michelin, 1838), Pachy-
desmoceras kossmati Matsumoto, 1987, Forbesiceras
sp., F. baylissi (Wright and Kennedy, 1984), F.
largilliertianum (d’Orbigny, 1841), Mantelliceras can-
tianum (Spath, 1926a), M. dixoni Spath, 1926b, M.
mantelli (J. Sowerby, 1814), M. picteti Hyatt, 1903, M.
saxbii (Sharpe, 1857), Sharpeiceras sp., S. falloti (Col-
lignon, 1931), S. mocambiquense (Choffat, 1903), S.
cf. florencae Spath, 1925, Acompsoceras renevieri
(Sharpe, 1857), 4. tenue Collignon, 1964, Calyco-
ceras sp., Mrhiliceras lapparenti (Pervinquicre, 1907),
Mariella (Mariella) stolizckai (Collignon, 1964), Hy-
poturrilites taxyfabreae (Collignon, 1964), Turrilites
scheuchzerianus Bosc, 1801, Sciponoceras cucullatum
Collignon, 1964, and Sciponoceras antanimangaensis

(Collignon, 1964).
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The assemblages from the outcrops around
Berekata (BRA, BRO, and BRB) include several
species that are present in the dixoni Zone of the Vo-
hipaly section, and these are tentatively assigned to this
Zone. The full faunal list from these localities is:
Forbesiceras baylissi Wright and Kennedy, 1984, Man-
telliceras sp., M. mantelli (J. Sowerby, 1814), M. saxbii
(Sharpe, 1857), Sharpeiceras sp., Acompsoceras tenue
(Collignon, 1964), Acompsoceras sp., Mariella sp.,
Mariella stolizcai (Collignon, 1964), Hypoturrilites
sp., Sciponoceras sp., and Sciponoceras antani-
mangaensis (Collignon, 1964).

There are no identifiable ammonites from the lower
part (beds M1 and M2) of the Mahaboboka section, but the
presence of Cunningtoniceras cunningtoni (Sharpe, 1855)
in bed M3 (PL. 8, Figs 1-6)) indicates the basal Middle
Cenomanian Cunningtoniceras inerme Zone of the north-
western European sequence. Bed M3 also yielded Pachy-
desmoceras kossmati, Forbesiceras baylissi, Acantho-
ceras sp. juv, and Hypoturrilites taxyfabreae.

In conclusion it is clear that the detailed bed-by-
bed collections described below demonstrate the
presence of faunas characteristic of the upper Lower
Cenomanian Mantelliceras dixoni Zone and the
lower Middle Cenomanian Cunningtoniceras inerme
Zone of the north-west European standard sequence
in the Morondava Basin. The Madagascan Ceno-
manian faunas described by Collignon (1964) in-
clude either zonal/subzonal indices or key marker
species of the Neostlingoceras carcitanense, Sharpe-
iceras schlueteri, and Mantelliceras saxbii subzones
of the Mantelliceras mantelli Zone, the Cunning-
toniceras inerme Zone, theTurrilites acutus and Tur-
rilites acutus subzones of the Acanthoceras rho-
tomagense Zone, the Acanthoceras jukesbrownei
Zone and the Calycoceras guerangeri Zone (Table
2). Confirmation of the sequence of faunas in the
field is for the future.

CONVENTIONS

BMNH: The Natural History Museum, London.
MNHP: The Laboratoire de Paléontologie of the
Muséum National d’Histoire Naturelle, Paris.
FGUW: Collections of the Faculty of Geology, Uni-
versity of Warsaw.

All dimensions are given in millimetres. The suture
terminology is that of Korn et al. (2003): E = external
lobe; A = adventive lobe (= lateral lobe, L, of Kull-
mann and Wiedmann 1970); U =umbilical lobe; I = in-
ternal lobe.

SYSTEMATIC PALAEONTOLOGY (W.J. Kennedy)

Superfamily Desmoceratoidea Zittel, 1895
Family Puzosiinae Spath, 1922
Subfamily Puzosiinae Spath, 1922
Genus Pachydesmoceras Spath, 1922

TYPE SPECIES: Ammonites denisonianus Stoliczka,
1865, p. 153, pl. 66a, by the original designation of
Spath 1922, p. 127.

Pachydesmoceras kossmati (Matsumoto, 1987)
(PL. 1, Fig. 6; Text-fig. 3)

1865. Ammonites denisonianus Stoliczka, p. 153 (pars),
pl. 66, fig. 2.

1898. Desmoceras (Puzosia) Denisoniana Stoliczka sp.; Kos-
smat, p. 121 (186), pl. 14 (21), fig. 6, pl. 15 (21), fig. 5.

1922. Pachydesmoceras denisonianum (Stoliczka); Spath,
p. 127.

1987. Pachydesmoceras kossmati Matsumoto, p. 6, text-fig. 1.

1988. Pachdyesmoceras kossmati Matsumoto; Matsumoto
et al., in Matsumoto 1988 p. 116, text-figs 50-54.

TYPE: The holotype, by original designation of Mat-
sumoto 1987, p. 6, is the original of Desmoceras (Pu-
zosia) Denisoniana Stoliczka sp. of Kossmat 1898, p.
121 (186), pl. 14 (21), fig. 6, pl. 15 (21), fig. 5, a spec-
imen in the collections of the Geological Survey of In-
dia, from the brown calcareous concretions in the
Utatur Group of Odium, Tamil Nadu, south India. It is
imprecisely dated in the Cenomanian—Turonian inter-
val. There are a number of paratypes, as listed by Mat-
sumoto (1987) and Matsumoto et al. in Matsumoto
(1988)

MATERIAL: UW1248, inferred to be from bed 21 of
the Vohipaly section. UW1900, from bed M3 of the
Mahaboboka section.

DESCRIPTION: UW1900 (PIL. 1, Fig. 6) preserves
part of one flank only, with traces of the aragonitic shell,
of a specimen with an estimated original diameter of 75
mm, with a 290° sector of body chamber. Coiling ap-
pears to have been moderately evolute, the umbilicus
of moderate depth, with a vertical, feebly convex um-
bilical wall and rounded umbilical shoulder. The flanks
are very feebly convex, converging to broadly rounded
ventrolateral shoulders. An estimated 24-26 primary
ribs per whorl arise on the umbilical shoulder or in-
nermost flank. They are feebly convex across the um-
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bilical shoulder, strengthen progressively across the
inner and middle flank, where they are straight and
prorsiradiate, then flexing forwards and concave on the
outer flank, where they bifurcate and additional ribs in-
tercalate so that there are many more ribs on the ven-
trolateral shoulders than at the umbilical shoulder. The
ribs are initially straight on the ventrolateral shoulders
before flexing forwards, indicating that they crossed the
venter in a convex peak. Five of the primary ribs on the
adapertural half whorl of the fragment are strengthened
into collar ribs that flank a succeeding constriction.
UW1248 (Text-fig. 3) is a 120° whorl sector of phrag-
mocone with extensive areas of original shell material
preserved. The maximum preserved whorl height is 88
mm; the whorl breadth to height ratio is 0.93. The in-
nermost part of the umbilical wall of the succeeding
whorl is preserved. The umbilical wall is feebly convex,

the umbilical shoulder broadly rounded, the inner to
mid-flank region feebly convex and subparallel.

Six primary ribs are preserved on the flank illus-
trated. The ribs arise on the umbilical shoulder and
strengthen at varying rates, reaching their full devel-
opment on either the umbilical shoulder or inner flank.
They are strong, narrow, straight and prorsiradiate on
the inner and middle flank, and are separated by very
wide interspaces. The ribs flex forwards on the outer
flank and are very feebly concave. Some, but not all of
the primary ribs bifurcate on the outermost flank/ven-
trolateral shoulder, while additional ribs intercalate, to
give a total of fourteen ribs at the ventrolateral shoul-
der in the sector with the six primaries. The ribs sweep
forwards and are markedly convex across the venter,
the secondary and intercalated ribs strengthening to
match the primaries.

Text-fig. 3. Pachydesmoceras kossmati Matsumoto, 1987. UW1248, from bed 21 (?) of the Vohipaly section, Lower Cenomanian, Mantelliceras dixoni Zone. Reduced x0.9
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DISCUSSION: The larger fragment is referred to
Pachydesmoceras kossmati on the basis of similarities
to the holotype and specimens of comparable size fig-
ured by Stoliczka (1865, pl. 66, fig. 2) and Matsumoto
et al. (in Matsumoto 1988, p. 116, text-figs 50-54). In
particular, the pattern of alternating primary ribs that oc-
casionally bifurcate and the single intercalated ribs of the
holotype are identical. Our smaller specimen with
crowded ribs that flex strongly forwards on the outer
flank and ventrolateral shoulder match those of the
holotype, although the latter shows fewer bifurcations.
The lectotype of Pachydesmoceras denisonianum
(Stoliczka, 1865, p. 153, fig. 66a) is a huge specimen,
over 1000 mm in diameter, and from the Utatur Group
northeast of Odium, Tamil Nadu, south India. Its early
growth stages are unknown, and it was differentiated
from kossmati on the basis of the higher expansion rate,
more frequent and persistent primary ribs that project
forwards on the outer flank and ventrolateral shoulder,
and the presence of primary ribs only on much of the
adult body chamber of the macroconch holotype. See
Matsumoto ef al. (in Matsumoto, 1988) for further dis-
cussion.

OCCURRENCE: Lower and Middle Cenomanian of
Madagascar, Cenomanian or Turonian of south India,
Lower and Middle Turonian of Japan.

Family Desmoceratidae Zittel, 1895
Subfamily Desmoceratinae Zittel, 1895
Genus and Subgenus Desmoceras Zittel, 1884

TYPE SPECIES: Ammonites latidorsatus Michelin,
1838, p. 101, pl. 12, fig. 9, by the subsequent desig-
nation of Bohm 1895, p. 364.

Desmoceras (Desmoceras) cf. latidorsatum
(Michelin, 1838)

Compare:

1838. Ammonites latidorsatus Michelin, p. 101, pl. 12, fig. 9.

1968. Desmoceras (Desmoceras) latidorsatum (Michelin,
1838); Wiedmann and Dieni, p. 131, pl. 2, figs 2, 6—
13, text-fig. 81 (with synonymy).

1990. Desmoceras (Desmoceras) latidorsatum (Michelin,
1838); Marcinowski and Wiedmann, p. 62, pl. 7, figs
2, 3 (with synonymy).

2007. Desmoceras (Desmoceras) latidorsatum (Michelin,
1838); Kennedy and Latil, p. 458, pl. 2, fig. 1; pl. 6,
figs 2, 3; text-fig. 4.

2007. Desmoceras (Desmoceras) latidorsatum (Michelin,

1838); Szives, p. 98, pl. 3, fig. 25; pl. 14, fig. 10; pl. 19,
figs 3, 4; pl. 26, figs 1, 2; pl. 28, fig. 6.

2009. Desmoceras (Desmoceras) latidorsatum (Michelin,
1838); Kennedy and Bilotte, p. 46, pl. 2, figs 6, 7, 19-28;
pl. 8, figs 21-23; text-fig. 4.

2011. Desmoceras latidorsatum (Michelin, 1838); Kennedy
in Gale et al., p. 75.

MATERIAL: UW1293, from bed 11 of the Vohipaly
section.

DESCRIPTION AND DISCUSSION: The specimen
is a fragment only of a worn 120° sector of the inter-
nal mould of a phragmocone with a whorl height of 31
mm at the adapical end. The whorl section is depressed
reniform, with the greatest breadth at the umbilical
shoulder, the whorl breadth to height ratio is an esti-
mated 1.13. The poorly preserved suture has a broad
bifid E/A and narrow bifid A/U2. Poor as the fragment
is, the overall morphology suggests the variable
Desmoceras (D.) latidorsatum, comparing well with
previously described Lower Cenomanian specimens
from Madagascar, for example Collignon 1961, pl.
24, fig. 1.

OCCURRENCE: Middle Albian to Upper Cenoman-
ian, southern England, southern France, northern
Spain, southern Germany, Switzerland, Hungary, Ser-
bia, Poland, Sardinia, Crimea, Mozambique, Angola,
KwaZulu-Natal South Africa, Madagascar, south India,
Japan, Mexico and Venezuela.

Superfamily Acanthoceratoidea De Grossouvre, 1894
Family Forbesiceratidae Wright, 1952
Genus Forbesiceras Kossmat, 1897

TYPE SPECIES: By the subsequent designation of
Diener 1925, p. 180: Ammonites largilliertianus
D’Orbigny, 1841, p. 320, pl. 95.

Forbesiceras largilliertianum (D’Orbigny, 1841)
(P1. 1, Figs 10, 11)

1841. Ammonites Largilliertianus d’Orbigny, p. 320, pl. 95.

1984. Forbesiceras largilliertianum (d’Orbigny, 1841);
Wright and Kennedy, p. 89, pl. 11, figs 2-6; pl. 12, figs
1-3, 9; pl. 16, fig. 2; text-figs 12a-1, 13a-z’, 14a-h
(with full synonymy).

2006. Forbesiceras largilliertianum (d’Orbigny, 1841);
Kennedy ef al., in Gauthier, p. 116, pl. 54, figs 1-3.

2008. Forbesiceras largilliertianum (d’Orbigny, 1841);
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Kennedy and Klinger, p. 120, pl. 1, figs 2-5; text-figs
2a, f (pars), d, e.

LECTOTYPE: MNHP B46129 (d’Orbigny Collec-
tion 6120 A-1) figured by Wright and Kennedy 1984,
text-fig. 12d, e, and Kennedy et al. in Gauthier 2006,
pl. 54, fig. 1, from the Middle Cenomanian Rouen Fos-
sil Bed of Cote Ste Catherine, Rouen, Seine-Maritime,
France.

MATERIAL: UW1520, from beds 14-15 of the Vo-
hipaly section.

DESCRIPTION: The specimen is an internal mould of
a phragmocone with a maximum preserved diameter
of 91 mm. Coiling is very involute, the umbilicus tiny.
The whorls are very compressed, with a whorl breadth
to height ratio of 0.36, the greatest breadth below mid-
flank, the flanks feebly convex, converging to sharp
ventrolateral shoulders and a very narrow, feebly con-
vex venter. Ornament is well-preserved and distinct to
a diameter of around 80 mm, beyond which it effaces.
The ribs are delicate, weak, narrow, and crowded.
Mere lirae on the innermost flank, they are straight and
prorsiradiate, flexing back and very feebly convex
across the middle of the flanks and very feebly concave
on the outer flank. They strengthen progressively
across the flanks, and increase by branching at mid-
flank and on the outer flank; additional ribs may in-
tercalate. All ribs link to minute oblique clavi adjacent
to the sharp ventrolateral shoulder, the clavi connected
across the venter by a transverse rib, although the ven-
ter is worn. The suture is deeply and intricately incised,
with E/A divided by a deep adventive lobe, the termi-
nal elements of the saddles phylloid.

DISCUSSION: Forbesiceras largilliertianum is dis-
tinguished from F baylissi in the present collection on
the basis of the presence of periodically strengthened
ribs on the inner flanks and the much coarser outer
flank ornament of the latter (compare P1. 1, Figs 10, 11
and Pl. Figs 4, 5, 7-9).

OCCURRENCE: Forbesiceras largilliertianum ranges
throughout the Lower and Middle Cenomanian. The
geographic distribution extends from southern England
to France, Switzerland, northern Spain, Algeria,
Tunisia, KwaZulu-Natal in South Africa, Madagascar,
South India, and Japan.

Forbesiceras baylissi Wright and Kennedy, 1984
(PL 1, Figs 4, 5, 7-9)

1984. Forbesiceras baylissi Wright and Kennedy, p. 92,
pl. 13, figs 4, 5.

1984. Forbesiceras cf. baylissi Wright and Kennedy,
p. 93, pl. 13, figs 3.

1987. Forbesiceras baylissi Wright and Kennedy; Wright
and Kennedy, p. 398, pl. 120, figs 7, 8.

21998. Forbesiceras cf. baylissi Wright and Kennedy; Ka-
plan et al, p. 114 p. 11, fig. 4.

2011. Forbesiceras baylissi Wright and Kennedy; Mosavina
and Wilmsen, p. 178, text-fig. 3f.

TYPE: The holotype is BMNH C83698, the paratype
is BMNH C83699, both from the lower Cenomanian
Mantelliceras dixoni Zone fauna of bed B of the Ceno-
manian Limestone at Shapwick Grange, Devon, and
figured by Wright and Kennedy, 1984, p. 92, pl. 13,
figs 4, 5.

MATERIAL: UW1820 from bed M3 of the Ma-
habobka section. UW1262 and 1496, from the
Bereketa section.

DESCRIPTION: UW1820 and 1496 are juveniles 45
and 53 mm in diameter respectively. Coiling is very in-
volute, the umbilicus minute. The whorl section is
very compressed, with a whorl breadth to height ratio
of 0.4, the feebly convex flanks subparallel, with the
greatest breadth around mid-flank. The ventrolateral
shoulders are sharp, the venter narrow, flat, with shal-
low grooves between lateral and median ridges, pro-
ducing a bluntly tricarinate venter. UW1496 (PI. 1,
Figs 7, 8) is a finer-ribbed variant, and UW1820 a
coarser ribbed variant, both showing the same basic
style of ornament. Sharp, narrow, quite widely sepa-
rated stronger primary ribs are straight to feebly con-
cave and markedly prorsiradiate on the inner flank.
They bi-or trifurcate around mid-flank, the secondary
ribs concave and strengthening markedly across the
outer flank, and becoming relatively coarse on the
outermost flank. These stronger primaries are sepa-
rated by one or more much weaker primary and long
intercalated ribs that strengthen to match the other
primaries on the outer flank. All ribs link to small,
sharp clavi, perched on the sharp ventrolateral shoul-
der. The clavi are linked across the venter by a low,
blunt transverse rib, strengthened into a tiny feeble
siphonal tubercle in UW 1496 (P1. 1, Fig. 8). UW1262
(P1. 1, Fig. 9) is septate to 70 mm diameter approxi-
mately, and preserved to a maximum diameter of 83
mm. It is embedded in matrix, with only one flank and
the venter of the adapical half whorl visible. The style
of ornament at the smallest diameters visible is as in the
previous specimens. The differentiation of the stronger
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primary ribs on the inner flank is particularly well- de-
veloped up to a whorl height of 44 mm. Beyond this,
the inner flank ornament weakens, and the outer flank
ribbing coarsens and broadens. The siphonal ridge,
with small siphonal tubercles, is well-developed.

DISCUSSION: Differences between co-ocurring
Forbesicersas baylissi and F. largilliertianum are noted
above.

OCCURRENCE: Mantelliceras dixoni Zone of De-
von, England, northern Iran, and Madagascar, and
possibly the Miinster Basin, Germany, ? lower Middle
Cenomanian of Devon, England.

Family Acanthoceratidae De Grossouvre, 1894
Subfamily Mantelliceratinae Hyatt, 1903
Genus Mantelliceras Hyatt, 1903

TYPE SPECIES: By original designation: Ammonites
mantelli J. Sowerby, 1814, p. 199 (ICZN Specific
Name No. 1634).

Mantelliceras mantelli (J. Sowerby, 1814)
(P1. 2, Figs 1-7; P1. 3, Figs 1-5)

1814. Ammonites mantelli J. Sowerby, p. 119, pl. 55, lower
figure only.

1964. Mantelliceras mantelli J. Sow.; Collignon, p. 27,
pl. 323, fig. 1436; p. 66, pl. 337, figs 1506—1508; p. 68,
pl. 338, figs 1509, 1510 (var. percostata).

1964. Mantelliceras tuberculatum Mant.; Collignon, p. 27,
pl. 323, fig. 1437; p. 68, pl. 338, fig. 1511 (var. umbili-
cata); p. 69, pl. 339, figs. 1513, 1514, 1515, 1516 (var.
pinguis), 1517 (var. pinguis); p. 73, pl. 341, fig. 1527.

1964. Mantelliceras ampakabense Collignon, p. 74, pl. 341,
fig. 1528.

1964. Mantelliceras isovokyense Collignon, p. 76, pl. 342, figs
1529, 1530.

1964. Mantelliceras betiokyense Collignon, p. 78, pl. 343,
figs 1531, 1532.

1964. Mantelliceras alternans Collignon, p. 97, pl. 351, fig. 1557.

1984. Mantelliceras mantelli (J. Sowerby, 1814); Wright and
Kennedy, p. 99, pl. 16, fig. 5; pl. 17, figs 1, 3; pl. 18, figs
1-3; pl. 19, figs 1-6; pl. 21, figs 1, 2, 4; pl. 24, fig. 3;
pl. 36, fig. 1; text-figs 20a—d, 26a, c, ¢, 28a—¢ (with full
synonymy).

1998. Mantelliceras mantelli (J. Sowerby, 1814); Kaplan et al.,
p. 115, pl. 11, figs 1, 2; pl. 17, figs 12, 13; pl. 19, figs 1—
9; pl. 22, figs 3, 4; pl. 23, fig. 8; pl. 24, figs 4-6; pl. 25,
figs 1-5 (with additional synonymy).

2002. Mantelliceras mantelli (J. Sowerby, 1814); Amédro et al.,
p. 10, pl. 3, fig. 1; pl. 4, fig. 1

2009. Mantelliceras mantelli (J. Sowerby, 1814); Wilmsen et al.,
p. 114, text-fig. 3.

2011. Mantelliceras mantelli (J. Sowerby, 1814); Mosavina
and Wilmsen, p. 178, text-figs 3a—e (with additional syn-
onymy).

2011. Mantelliceras mantelli (J. Sowerby, 1814); Kennedy et al.,
p. 221, figs 11a—.

22013. Mantellliceras mantelli (?) Sowerby; Reboulet et al.,
text-fig. 4d.

2014. Mantelliceras mantelli (J. Sowerby, 1814); Walaszczyk
et al., text-fig. 231, j.

TYPE: Lectotype, By The subsequent designation of
Kennedy (1971, p. 54), is BMNH 43940a from the
Lower Cenomanian Chalk Marl of Ringmer, near
Lewes, Sussex, the original of J. Sowerby (1814, pl.
55, lower figure only), reillustrated by Wright and
Kennedy (1984, pl. 18, fig. 3a—c).

MATERIAL: UW1517, from the Berekata section.
UWI1291, 1314, 1319, 1328, from bed 11; UW1294,
from beds 11-14; UWO0806, 1533, from beds 13-14;
UW0792, 0794, 0795, 0814, 1076;1548, from bed 14;
UWO0819, from bed 23 of the Vohipaly section. There
are numerous additional poorly preserved specimens,
best referred to as M. cf. mantelli: UW 1270, from bed
2; UW1302, and 1309, from bed 11; UW0803, from
beds 12—-14; UW1483, from bed 14, and UW0793, col-
lected loose, and all from the Vohipaly section.

DESCRIPTION: The Madagascan material shows the
species to be strongly dimorphic. Specimens such as
UWI1319 (PL. 2, Figs 1, 3) is an adult microconch 50
mm in diameter that preserves a 200° sector of adult
body chamber. Coiling is moderately involute, the
umbilicus deep, and comprising 23% of the diameter,
with a convex wall and broadly rounded umbilical
shoulder. The whorl section is as wide as high, with
feebly convex flanks, broadly rounded ventrolateral
shoulders and a flattened, feebly convex venter in in-
tercostal section. The costal section is polygonal, with
the greatest breadth at the lateral tubercle. On the
surviving adapertural part of the phragmocone, and
the adapical part of the body chamber, primary ribs
arise at the umbilical seam and develop into bullae of
various strengths, perched on the umbilical shoulder.
These give rise to single straight, prorsirdiate ribs
that strengthen across the flanks and develop into a
strong mid-lateral bulla, weaker inner ventrolateral
bulla, and subequal and feebly clavate outer ventro-
lateral tubercle, the outer ventrolateral tubercles con-
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nected across the venter by a strong, straight, trans-
verse ventral rib. The primary ribs are separated by a
single intercalated rib. These arise low on the flanks,
and strengthen to match the primary ribs. Some, but
not all, develop a feeble lateral tubercle, and all
strengthen to match the primary ribs in strength and
tuberculation. Umbilical and lateral tubercles weaken
and efface progressively on the adapertural sector of
the body chamber, the ribs become feebly flexuous,
with inner and outer ventrolateral tubercles persisting.
These changes in ornament suggest the specimen to be
a near-complete adult.

UW1314 (PL. 3, Figs 1-3) is the nucleus of a
macroconch, 68 mm in diameter. Coiling is moderately
involute, the umbilicus comprising 26% of the diam-
eter, the whorl section depressed, the whorl breadth to
height ratio greater than 1.2 in costal section (the
preservation is defective). Ten to eleven primary ribs
arise on the umbilical wall of the adapertural half
whorl, and strengthen into umbilical bullae that give
rise to straight prorsiradiate ribs with strong lateral bul-
lae and slightly weaker inner and outer ventrolateral tu-
bercles, the latter linked across the venter by a coarse
rib, feebly concave between the clavi. Single interca-
lated ribs separate successive primaries, and develop
comparable inner and outer ventrolateral tubercles.

UWO0814 (P1. 2, Figs 5, 7), UW1328 (PL. 2, Fig. 6)
and UW1076 (PL. 3, Figs 4, 5) are adult macroconchs.
UWO0814 and 1328 retain strongly ribbed and tuber-
culate nuclei that differ in no significant respects from
UW1313 (P1. 3, Figs 1-3). UW 0814 has regularly al-
ternating primary and intercalated ribs throughout. At
the adapical end of the body chamber, the primary ribs
bear a full complement of tubercles; moving adaper-
turally, the inner ventrolateral tubercles weaken and ef-
face, followed by the lateral, the umbilical bullae per-
sisting, though weakened, to the greatest preserved
diameter. The outer ventrolateral tubercles weaken at
the greatest preserved diameter with an undamaged
venter. UW1328 (Pl. 2, Fig. 6) shows a comparable
weakening and loss of tubercles, the venter broad and
rounded at the greatest preserved diameter. UW 1076
(PL 3, Figs 4, 5) is a complete macroconch body cham-
ber 144 m in diameter. A full complement of tubercles
is present on the adapical half. On the adapertural
half, only the umbilical bullae persist, and these
weaken progressively; one or two long intercalated ribs
separate the primaries.

DISCUSSION: Differences between Mantelliceras
mantelli and the other principal species referred to the
genus are fully reviewed by Wright and Kennedy
(1984, pp. 97-126). Of those recognized in the pres-

ent faunas and described below, Mantelliceras can-
tianum Spath, 1926a, has broad, rapidly expanding
whorls, the primaries with strong umbilical and lateral
bullae, connected by a strong rib, the latter increasing
in strength through ontogeny, while the inner ventro-
lateral tubercles disappear at a relatively early onto-
genetic stage. In Mantelliceras dixoni Spath, 1926b,
the whorl section is compressed, rounded, the primary
ribs with umbilical and inner lateral tubercles linked by
a strong rib, and an outer ventrolateral clavus. Inner
ventrolateral tubercles are weak, and lost at an early
stage. Mantelliceras picteti Hyatt, 1903, has a com-
pressed whorl section, the primary ribs with umbilical
bullae, stronger lateral tubercles, conical inner ven-
trolateral and stronger outer ventrolateral clavi. Inter-
calated ribs have inner and outer ventrolateral tubercles
only. Mantelliceras saxbii (Sharpe, 1857) has a com-
pressed, high whorl section, and numerous flexuous
ribs. Most loose all but the outer ventrolateral clavi at
an early ontogenetic stage. There may be a feeble lat-
eral bulla in the middle growth stages.

A number of variants with the basic mantelli rib-
bing and tuberculation described from Madagascar by
Collignon (1964; see synonymy) are regarded as syn-
onyms; see discussion in Wright and Kennedy (1984,
p. 100).

OCCURRENCE: Commonest in the Mantelliceras
mantelli Zone of the Lower Cenomanian, but extend-
ing into the succeeding Mantelliceras dixoni Zone.
The species ranges from England to Northern Ireland,
France, Germany, Russia, Iran, North Africa,
KwaZulu-Natal South Africa, Madagascar, southern
India, and Japan.

Mantelliceras cantianum Spath, 1926a
(Text-fig. 4E, F)

1926a. Mantelliceras cantianum Spath, p. 82.

1964. Mantelliceras cantianum Spath; Collignon, p. 80,
pl. 344, fig. 1532; ?fig. 1533 (var. unituberculata),
non fig. 1534 (var. abrupta).

1964. Mantelliceras geyeri Collignon, p. 99, pl. 352, fig.
1560.

1984. Mantelliceras cantianum Spath, 1926; Wright and
Kennedy, p. 103, pl. 17, fig. 2; pl. 20, fig. 3; pl. 21, fig.
3; pl. 24, figs. 1, 2, 4-6; pl. 25, figs 1-6; pl. 26, figs 1,
2,4,5;pl. 38, fig. 1; text-figs. 25a; 27e—n, j-1 (with full
synonymy).

1998 Mantelliceras cantianum Spath, 1926a; Kaplan et al.,
p. 116, pl. 18, figs 5, 6,10, 11; pl. 20, figs 2, 3; pl. 21,
figs 1-3; pl. 26, fig. 6 (with additional synonymy).
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2002. Mantelliceras cantianum Spath, 1926a; Amédro et al.,
p. 10, pl. 3, fig. 3; pl. 4, fig. 2.

2011. Mantelliceras cantianum Spath, 1926a; Mosavina and
Wilmsen, p. 180, text-figs 4a, b, h (with additional
synonymy).

2014. Mantelliceras cantianum Spath, 1926; Walaszczyk et al.,
text-fig. 24a, b.

HOLOTYPE: By original designation, BMNH 36834,
from the Lower Cenomanian Chalk Marl of Dover, Kent;
paratype BMNH C5027 is from the same unit at Lewes,
Sussex. They were figured by Sharpe (1857, pl. 18, figs
1, 2) and Wright and Kennedy (1984, pl. 24, figs 2, 6).

MATERIAL: UW1310, from bed 11; UWO0775 (cf.
cantianum), 0776, 0778 (cf cantianum), from beds
13-14, UW1532 (cf. cantianum), from bed 14 of the
Vohipaly section.

DESCRIPTION: The best-preserved specimen is
UWI1310 (Text-fig. 4E, F), a phragmocone 53 mm in
diameter. The deep umbilicus comprises 28% of the
diameter, the umbilical wall high, very feebly convex,
the umbilical shoulder broadly rounded, the whorl
section depressed reniform in intercostal section and
depressed polygonal in costal section, with a whorl
breadth to height ratio of 1.3, the greatest whorl
breadth at the lateral tubercle. Ten primary ribs arise
on the umbilical wall on the adapertural half of the
outer whorl. They strengthen into weak to strong bul-
lae, perched on the umbilical shoulder. The bullae
give rise to strong, straight, prorsiradiate primary ribs
that bear progressively strengthening lateral bullae
and rounded to feebly clavate outer ventrolateral clavi,
linked across the venter by a strong transverse rib. The
primary ribs are separated by one, rarely two interca-
lated ribs; lacking a lateral bulla, they strengthen

G

Text-fig. 4. A, B — Mantelliceras picteti Hyatt, 1903, UW0802, from beds 13—14 of the Vohipaly section. C, D, G — Mantelliceras saxbii (Sharpe, 1857). C, D — UW1065,
from Berekata; G — UW1546, from bed 14 of the Vohipaly section. A. E, F — Mantelliceras cantianum Spath, 1926a, from Bed 11 of the Vohipaly section.
All specimens are from the Lower Cenomanian, Mantelliceras dixoni Zone. Figures are x1
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across the flanks, and have an outer lateral, ventro-
lateral and ventral development identical to that of the
primary ribs, to give a total of 20-21 ribs at the ven-
trolateral shoulder of the adapertural half whorl of the
specimen.

DISCUSSION: Differences from other species of
Mantelliceras in the present material are outlined
above.

OCCURRENCE: Lower Cenomanian, Mantelliceras
mantelli and M. dixoni Zones. The geographic distri-
bution extends from southern England across France,
northern Spain, Germany, Switzerland, Romania (?),
Iran, Central Tunisia, KwaZulu-Natal in South Africa,
Madagascar, and Japan.

Mantelliceras saxbii (Sharpe, 1857)
(P1. 4, Figs 3—-6; Text-fig. 4C, D, G)

1857. Ammonites saxbii Sharpe, p. 45, pl. 20, fig. 3.

1964. Mantelliceras hyatti Spath; Collignon, p. 71, pl. 340,
figs 1518-1520.

1964. Mantelliceras hyattiforme Collignon, p. 71, pl. 340,
figs 1521-1524.

1964. Mantelliceras biroi Collignon, p. 84, pl. 346, figs
1540, 1541; pl. 351, fig. 1540.

1964. Mantelliceras agrawali Collignon, p. 86, pl. 347,
figs 1542, 1543.

1964. Mantelliceras agrawali var. concava Collignon,
p. 86, pl. 347, fig. 1544.

1964. Mantelliceras agrawali var. celsa Collignon, p. 87,
pl. 347, fig. 1545.

1964. Mantelliceras spissum Collignon, p. 90, pl. 348, figs
1549, 1550.

1984. Mantelliceras saxbii (Sharpe, 1857); Wright and
Kennedy, p. 121, pl. 23, fig. 4; pl. 32, figs 1-3; pl. 33,
figs 1-4; pl. 34, figs 1-4; pl. 35, figs 1-5; pl. 36, figs
2,3; pl. 39, fig. 1; text-figs 25b—d, i; 26b; 281—p (with
full synonymy).

1998. Mantelliceras saxbii (Sharpe, 1857); Kaplan et al.,
p. 118, pl. 18, figs 1, 9; pl. 20, fig. 1; pl. 24, fig. 3;
pl. 26, tigs 7, 8; pl. 41, figs 2, 4 (with additional syn-
onymy).

22003. Mantelliceras saxbii (Sharp); Kawabe et al., pl. 2, fig. 1.
22005. Mantelliceras saxbii (Sharpe, 1857); Aly et al.,
p- 370, pl. 7, fig. 2 only, non 3.

2011. Mantelliceras saxbii (Sharpe, 1857); Mosavina and
Wilmsen, p. 182, text-fig. 4C, F, G (with additional
synonymy).

2014. Mantelliceras saxbii (Sharpe, 1867); Walaszczyk et al.,
text-fig. 24h.

LECTOTYPE: By the subsequence designation of
Wright and Wright 1951, p. 38 is no. 7763 in the col-
lections of the British Geological Survey, the original
of Sharpe 1857, pl. 20, fig. 3.

MATERIAL: UW1065, from Berekata A. UW1296,
from bed 11; UW0800, 0805, 1313 (cf. saxbii) from
beds 12-14; UW1303, from bed 13 (cf. saxbii);
UWO0785, 0788 (cf. saxbii), 0789, 0790, 0809, 0810,
0812 (cf. saxbii), 0817, 1300, 1498, 1524 (cf. saxbii)
1528, 1534-6, from beds 13-14; UW0780, 0787,
1546, from bed 14; UW 1548, from bed 15; UW 1497,
collected loose, all from the Vohipaly section.

DESCRIPTION: UW1065 (Text-fig. 4C, D) is a typ-
ical juvenile, 37 mm in diameter. Coiling is involute,
the umbilicus comprising 23.5% of the diameter, shal-
low, with a low wall, and quite narrowly rounded um-
bilical shoulder. The whorl section is compressed,
with a whorl breadth ratio of 0.8 approximately, the in-
ner and middle flanks flattened and subparallel, the
outer flanks feebly convex and convergent. The ven-
trolateral shoulders are broadly rounded, the venter
feebly convex in costal section. Nine primary ribs per
half whorl arise on the umbilical wall, and strengthen
into tiny bullae, perched on the umbilical shoulder.
These give rise to single delicate straight prorsiradiate
primary ribs that bear a tiny delicate lateral tubercle.
The ribs flex slightly backwards from this tubercle, and
are very feebly concave, strengthen, and link to a
small ventral clavus, the clavi linked across the venter
by a low, broad, very feebly convex rib. Between one
and three long and short ribs intercalate between suc-
cessive primaries; lacking a lateral tubercle, they
strengthen and match the primary ribs on outer flank,
ventrolateral shoulders and venter.

UW1546 (Text-fig. 4G) is the best-preserved of
the larger specimens, 84 mm in diameter, with a 120°
sector of body chamber preserved. The coiling on the
outer whorl is eccentric, and the specimen may be an
adult microconch. The umbilicus comprises 20% of the
diameter approximately at a diameter of 60 mm, and
25% at the greatest preserved diameter. There are 20
primary ribs on the outer whorl. They arise on the um-
bilical wall, and strengthen into small umbilical bullae,
perched on the umbilical shoulder on the phragmocone,
but migrating outwards onto the innermost flank at the
greatest preserved diameter. They give rise to one,
sometimes two ribs, with additional ribs intercalating,
to give a total of between 40 and 50 ribs per whorl at
the ventrolateral shoulder. The ribs are straight and
prorsiradiate on the inner to middle flank, flexing back
and feebly concave on the outer flank, broadening, and
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linking to a feeble inner ventrolateral tubercle at the be-
ginning of the outer whorl that is soon lost. All develop
an outer ventrolateral clavus that persists to the end of
the phramocone, the ribs connected across the venter by
a coarse transverse rib. The ribs coarsen on the outer
flank and ventrolateral shoulder of the body chamber,
the venter rounds, and the outer ventrolateral clavi are
lost. UW1296 (PL. 4, Figs 3, 4) links the nucleus de-
scribed above and the larger specimens in the collec-
tion. The inner whorls, to a diameter of 32 mm ap-
proximately, have coarser and more flexuous ribs than
UW10065 (Text-fig. 4C, D), and lack a lateral bulla.
The outer whorl, preserved to a maximum whorl height
of 34 mm, has lost all tubercles apart from the feeble
umbilical bullae, the ribs near-straight. It may be a fur-
ther incomplete microconch.

DISCUSSION: See above.

OCCURRENCE: Mantelliceras saxbii ranges through-
out the Lower Cenomanian, but is commonly only in
the middle of the substage, being represented by rather
stout forms in the lower part of its range and by
densely and flexuously ribbed forms in the upper part.
It is widespread in southern England, the Boulonnais,
Haute Normandie, Maine, Sarthe and Provence in
France, northern Spain, Switzerland, Poland, Romania,
Bulgaria, Russia, Iran north of the Zagros, Khaza-
khstan, north Africa, Angola, KwaZulu-Natal in South
Africa, Madagascar, and Japan.

Mantelliceras picteti Hyatt, 1903
(PL. 7, figs 5, 6, 7; Text-fig. 4A, B)

1859. Ammonites Mantelli Sowerby; Pictet and Campiche,
p- 200, pl. 26, fig. 3, 71, 2.

1903. Mantelliceras picteti Hyatt, p. 114 [pars].

1964. Mantelliceras antanimangaense Collignon, p. 83,
pl. 346, fig. 1539.

1964. Mantelliceras patens Collignon, p. 87, pl. 347, fig.
1546.

1964. Mantelliceras crassecostatum Collignon, p. 95,
pl. 350, figs 1553, 1555, ?1554.

1972. Mantelliceras (Promantelliceras) picteti collignoni
Thomel, p. 32, pl. 4, figs 4, 5.

1984. Mantelliceras picteti Hyatt, 1903; Wright and
Kennedy, p. 117, pl. 27, figs 1-5; pl. 28, figs 1-3; text-
figs 25g, 271, n—q (with full synonymy).

1985. Mantelliceras tenue Spath; Immel and Seyed-Emami,
p. 100, pl. 4, fig. 7.

1986. Mantelliceras picteti Hyatt; Kennedy et al., p. 35,
figs 8d—e, 9, 10a—c, 11a—d.

1992. Mantelliceras picteti Hyatt; Thomel, pl. 2, fig. 1; pl. 26,
fig. 4; pl. 27, fig. 1; pl. 28, fig. 8.
22005. Mantelliceras cf. picteti Hyatt, 1903; Matsumoto
and Toshimitsu, p. 32, text-fig. 3.

TYPE: The lectotype, designated by Wright and
Kennedy 1984, p. 118, is the original of Pictet and
Campiche 1859, pl. 26, fig. 3 from the Cenomanian of
Sainte Croix, Switzerland.

MATERIAL: UW0777 and 0802, from beds 13-14;
UWO0815, from bed 14 of the Vohipaly section.

DESCRIPTION: UW0777 (PL. 4, Figs 5, 6) consists
of a nucleus 18 mm in diameter and part of the suc-
ceeding whorl, preserved to a whorl heigh of 18 mm.
The coiling is moderately involute, the umbilicus rel-
atively shallow, the umbilical wall feebly convex, the
umbilical shoulder broadly rounded. The whorl sec-
tion is compressed, rounded-trapezoidal in intercostal
section, with a whorl breadth to height ratio of 0.87 in
costal section, the greatest breadth at the lateral bul-
lae. Straight prorsiradiate primary ribs arise from
small umbilical bullae and bear lateral bullae, inner
ventrolateral bullae and outer ventrolateral clavi,
linked across the venter by a low, broad, transverse
rib. Single long intercalated ribs separate the primar-
ies; they lack a lateral bulla, but are otherwise identi-
cal in outer flank, ventrolateral shoulder and ventral
development as the primary ribs. UW0802 (Text-fig.
4A, B) although only a fragment, with a maximum
preserved whorl height of 28 mm and a whorl to
breadth height ratio of 0.94 in costal section, shows
the same alternation of primary and secondary ribs,
the primaries with a strong lateral bulla. UW0813
(P1. 4, Fig. 7) is a damaged individual with a maxi-
mum measurable diameter of 86 mm. It is septate to
a diameter of 75 mm, and retains a further 180° sec-
tor of worn and abraded body chamber. The umbili-
cus comprises 18% of the diameter; the whorl breadth
to height ratio is 0.8. Ornament on the phragmocone
consists of alternating primary ribs with umbilical
bullae, strong lateral bullae, weaker inner ventrolateral
bullae and stronger outer ventrolateral clavi alternat-
ing with secondary ribs that lack a lateral bulla, as in
the previous specimens. The ribs are connected across
the venter by a broad, straight transverse rib; the ven-
tral profile is markedly concave in costal section. At
the largest preserved diameter, the lateral bullae are
lost, and the venter broadens and rounds. The speci-
men is very worn, but the inner ventrolateral tubercles
appear to be lost, and the outer weakened. It may be
an adult microconch.
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OCCURRENCE: Mantelliceras picteti ranges through-
out the lower Lower Cenomanian M. mantelli Zone,
and on the basis of the present records, its extension into
the succeeding M. dixoni Zone is confirmed. There are
records from southern England, France from the
Boulonnais to Sarthe, Argonne, Isére and Provence,
Germany, northern Spain, Switzerland, Podolia,
Crimea, Iran and Madagascar.

Mantelliceras dixoni Spath, 1926b
(Pl. 4, Figs 1, 2; Text-fig. 5)

1850. Ammonites Milletianus ?d’Orbig.; J. de C. Sowerby
in Dixon, p. 359, pl. 29, fig. 15.
1926b. Mantelliceras dixoni Spath, p. 427, 430.
1964. Mantelliceras pseudohyatti Collignon, p. 73, pl. 341,
fig. 1525.

1964. Mantelliceras lateretuberculatum Collignon, p. 90,
pl. 348, fig. 1548; pl. 349, fig. 1552.

1984. Mantelliceras dixoni Spath, 1926b; Wright and
Kennedy, p. 124, pl. 37, figs 1-6; pl. 38, figs 2-5;
pl. 39, figs 2-5; pl. 40, figs 1-5; text-figs 21d-f; 22a—
g; 23; 25e, j; 27m, 1, s (with full synonymy).

1998. Mantelliceras dixoni Spath, 1926b; Kaplan et al.,
p- 122, pl. 20, figs 4, 5; pl. 23, figs 1-7; pl. 24, figs
7-9; pl. 54, fig. 2 (with additional synonymy).

22005. Mantelliceras cf. dixoni Spath, 1926; Matsumoto
and Toshimitsu, p. 35, text-fig. 4.

?2013. Mantellliceras dixoni (?) Spath; Reboulet et al., text-
fig. 4e.

2014. Mantelliceras dixoni Spath, 1926; Walaszczyk et al.,
text-fig. 23a, b.

TYPE: The holotype, by original designation, is
BMNH (33630, from the Lower Chalk of Sussex,

Text-fig. 5. Mantelliceras dixoni Spath, 1926b, UW 1254, collected loose at the Vohipaly section, Lower Cenomanian, Mantelliceras dixoni Zone. Figures are x1
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the original of J. de C. Sowerby in Dixon 1850, pl. 29,
fig. 12, refigured by Wright and Kennedy 1984, pl. 37,
fig. 6.

MATERIAL: UW1323-26, from bed 11 of the Vo-
hipaly section.

DESCRIPTION: UW1323 (P1. 4, Figs 1, 2) is a single
camera and body chamber with a maximum preserved
diameter of 106 mm. Coiling is moderately evolute, the
umbilicus comprising 36% of the diameter approxi-
mately, the umbilicus shallow and convex, the umbil-
ical shoulder broadly rounded, both costal and inter-
costal sections slightly depressed, reniform, with a
costal whorl to breadth to height ratio of 0.97, the
greatest breadth low on the flanks. On the adapical
part of the body chamber, strong distant primary ribs
arise at the umbilical seam, and are well developed on
the umbilical wall, strengthening into well-developed
bullae on the umbilical shoulder. The bullae give rise
to a strong straight rectiradiate rib that links to a lateral
bulla. The rib extending from the bulla is lower than
that connecting the bullae on the inner flank, although
still strong. It passes straight across the flanks and ven-
trolateral shoulders, and is near-transverse across the
venter. Two long intercalated ribs, lacking a lateral
bulla, separate the adapical primaries; five long and
short intercalatories separate the succeeding primary,
two of the intecalatories arising as a pair on the inner-
most flank. The adapical primary rib lacks a lateral tu-
bercle, and indicates the specimen to be near-adult.
UW1234 (Text-fig. 5) is an adult body chamber with a
maximum preserved diameter of 147 mm, the umbili-
cus comprising 33% of the diameter, the umbilical
wall convex and subvertical at the adapical end of the
body chamber, and inclined outwards at the adapertural
end. The umbilical shoulder is very broadly rounded,
the whorl section compressed, ovoid, with a costal
whorl breadth to height ratio of 0.8 at the adapical end,
the greatest breadth low on the flanks. On the adapical
two thirds of the body chamber, ornament consists of
alternating low, broad, coarse primary and secondary
ribs. The primaries arise from a blunt umbilical bulla,
linked to a blunt, effacing lateral bulla by a straight rib.
The bulla gives rise to a lower, slightly flexuous rib that
coarsens, broadens, and passes near-straight across the
venter. The intercalated ribs arise low on the flank,
and strengthen to match the primaries on the outer
flank, ventrolateral shoulders and venter. Ornament
changes abruptly on the adapertural third of the body
chamber. Seven primary ribs arise at the umbilical
seam, and are relatively weak, flexuous and prorsira-
diate across the flanks, lacking both an umbilical and

lateral bulla. They have a markedly asymmetric profile
on the venter, with a steep adapertural face.

DISCUSSION: UW1323 is near identical to the holo-
type of Mantelliceras orbignyi (Collignon, 1937) (p.
45 (24), pl. 10), a synonym of dixoni, refigured by
Wright and Kennedy (1984, text-fig. 21d—f). The dis-
tinctive strong bar-rib linking umbilical and lateral
bulla on the primary ribs, and loss of inner ventrolat-
eral tubercles is immediately diagnostic of adult dixoni
body chambers. UW 1234 has a quite different style of
ribs, broad and blunt, rather than narrow, high, and dis-
tant. It is referred to dixoni on the basis of the presence
of umbilical and lateral bullae, linked by a strong rib
on the primaries. Large macroconchs from the Sables
et Grés de Lamnay of Sarthe have comparably coarse
ribs (Wright and Kennedy 1984, text-fig. 23), but not
as blunt as those of the present specimen.

OCCURRENCE: The species is restricted to the upper
Lower Cenomanian Mantelliceras dixoni Zone. There
are records from southern England, the Boulonnais,
Haute Normandie, Sarthe, Jura, Basses Alpes, and
Bouches-du-Rhone in France, Germany, Switzerland,
Romania, Iran north of the Zagros(?), northern Mex-
ico, El Salvador Japan (?), and Madagascar.

Genus Sharpeiceras Hyatt, 1903

TYPE SPECIES: By original designation by Hyatt
1903, p. 111: Ammonites laticlavius Sharpe, 1855, p.
31, pl. 14, fig. 1.

Sharpeiceras mocambiquense (Choffat, 1903)
(PL. 4, Figs 8, 9; P1. 6, Fig. 2)

1903. Acanthoceras laticlavium (Sharpe) var. mogambiquensis
Choftat, p. 25, pl. 4, fig. 3; pl. 7, fig. 1.

1987. Acanthoceras laticlavium var. mogambiquensis Chof-
fat; Wright and Kennedy, p. 127.

1998. Sharpeiceras mocambiquense (Choffat); Matsumoto
and Toshimitsu, p. 624, pls 2, 3.

1999. Sharpeiceras mocambiquense (Choffat); Matsumoto
etal.,p. 19, text-fig. 1.

TYPE: The holotype, by monotypy, is the original of
Choffat, 1903, p. 25, pl. 4, fig. 3; pl. 7, fig. 1, from the
Cenomanian of Conducia in northern Mozambique.

MATERIAL: UW1526 and1482, from bed 13; UW0784
from beds 13—14 of the Vohipaly section.
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DESCRIPTION: UW1526 (PL. 4, Figs 8, 9) is a 120°
whorl fragment of an internal mould of a phragmocone
with a maximum preserved whorl height of 62 mm and
a whorl breadth to height ratio of 0.48. The umbilicus
is shallow, with a feebly convex vertical wall and
broadly rounded umbilical shoulder. The whorl section
is subrectangular, the flanks flattened and converging
to rounded ventrolateral shoulders and a very feely
convex venter. Seven primary ribs arise at the umbil-
ical seam and sweep back and are feebly concave
across the umbilical wall, strengthening into small
umbilical bullae. The bullae give rise to low, straight
prorsiradiate ribs that bear well-develop mid-lateral
and weaker outer lateral bullae, rounded inner, and
stronger outer ventrolateral clavi. There are occasional
intercalated ribs, with mid- and outer lateral, inner
and outer ventrolateral tubercles. The venter is near-
smooth. UW0784 is a fragment from the adapical end
of a body chamber, with a maximum preserved whorl
height of 91 mm and a whorl breadth to height ratio of
0.65 approximately. The specimen is very worn, and
only outer lateral bullae, conical to feebly clavate in-
ner, and strongly clavate outer ventrolateral tubercles
are preserved. As with the previous fragment, the ven-
ter is smooth between the clavi. UW1482 (PI. 6, Fig.
2) is a 60° whorl fragment of body chamber with only
one flank preserved; the estimated maximum whorl
height is 110 mm approximately. Parts of five coarse,
distant ribs are preserved. The ribs sweep back across
the umbilical wall, and strengthen into prominent um-
bilical bullae. These give rise to a strong straight rec-
tiradiate rib, with strong mid-lateral bullae, stronger
outer lateral bullae, and conical inner ventrolateral tu-
bercles. The ventral region is not preserved.

DISCUSSION: UW1526 has suffered a degree of
post-mortem crushing, but was certainly very com-
pressed. UW0784, with a whorl breadth to height ra-
tio of 0.65, has comparable proportions to the large
Madagascan specimen described by Matsumoto and
Toshimitsu (1999) at the same diameter. The key fea-
ture linking the present specimens to material previ-
ously referred to mocambiquese is the presence of an
outer lateral tubercle from an early ontogenetic stage.
This separates it from S. /aticlavium (Sharpe, 1855)
(see revision in Wright and Kennedy 1987, p. 127, pl.
41, fig. 4; text-figs 29, 30, 34a), Sharpeiceras schlue-
teri Hyatt, 1903 (see revision in Wright and Kennedy
1987, p. 129, pl. 41, figs 1, 3; text-figs 32, 33j, 34d, e),
Sharpeiceras florencae Spath, 1925 (p. 198, pl. 37) and
its possible synonyms (see Howarth 1985, p. 86, figs
15-19, and Matsumoto and Toshimitsu 1998, p. 622,
pl. 1). The Sharpeiceras aff schlueteri of Hayakawa

and Takahashi (2000 p. 8, pls 1, 2; text-fig. 2) has five
rows of tubercles and a very compressed whorl section
with a costal whorl breadth to height ratio of 0.48 ac-
cording to their text-fig. 2, as in UW 1526, and may be
better compared to S. mocambiquense. Sharpeiceras
kikuae Matsumoto and Kawashita in Nishida et al.
1996 (p. 186, pl. 5, fig. 1; Matsumoto and Kawashita
1998, p. 92, text-figs 3, 4) has five rows of tubercles,
but a wider umbilicus and much lower whorls than mo-
cambiquense, the flanks markedly convex, rather than
flattened and subparallel.

OCCURRENCE: Lower Cenomanian of northern
Mozambique, Madagascar, and Japan.

Sharpeiceras cf. florencae Spath, 1925
(Pl. 6, Fig. 1)

Compare:

1925. Sharpeiceras florencae Spath, p. 198, pl. 37.

1985. Sharpeiceras florencae Spath; Howarth, p. 86, text-
figs 15-19 (with full synonymy).

1998. Sharpeiceras florencae Spath, 1925; Matsumoto and
Toshimitsu, p. 622, pl. 1 (with additional synonymy).

TYPE: The holotype, by monotypy, is the original of
Spath, 1925, p. 19, pl. 37, in the collections of the Dit-
song Museum of Natural History (formerly the Trans-
vaal Museum), Pretoria, from southern Mozambique.

MATERIAL: UW 1259, from bed VH10 of the Vo-
hipaly section.

DESCRIPTION: The specimen is a 60° sector of body
chamber, with a maximum preserved whorl height of
81 mm. The intercostal whorl section is compressed,
with a whorl breadth to height ratio of 0.72, the flanks
feebly convex, subparallel, the ventrolateral shoulders
broadly rounded, the venter feebly convex. The esti-
mated costal whorl breadth to height ratio is 0.75
aproximately, the greatest breadth at the lateral bulla.
Parts of four ribs are preserved. They are strong, coarse
and distant, with a strong umbilical and lateral bulla.
There is a stronger ventrolateral node, differentiated
into an inner and outer ventrolateral tubercle on the
adapical two ribs; on the succeeding rib, these have
merged into a single conical-bullate tubercle.

DISCUSSION: Although only a fragment, the absence
of a lateral tubercle, poor differentiation of inner and
outer ventrolateral tubercles that ultimately fuse into a
single node, immediately distinguishes this specimen
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from S. mocambiquense. Amongst described species,
it compares most closely with S. florencae in terms of
whorl section, rib spacing and flank tuberculation,
and in the fusion of ventrolateral tubercles on the body
chamber. Howarth (1985), to which the reader is re-
ferred, placed a number of species into the synonymy
of florencae.

OCCURRENCE: As for material.

Sharpeiceras falloti (Collignon, 1931)
(PL. 5, Figs 1-14)

1931 Acanthoceras (Mantelliceras) falloti Collignon,
p. 81(41) (pars), pl. 8 (4), figs 9, 10, non 11, 12.

TYPES: The lectotype, here designated, is the original
of Collignon 1931, pl. 8 (4), fig. 10, from the Ceno-
manian east of Antsirane, Madagascar. A paralectotype,
the original of Collignon 1931, pl. 8 (4), fig. 9 is from
the Cenomanian of the Vallée de la Betaitra, Mada-
gascar. Both of these specimens are in the collections
of the Muséum National d’Histoire Naturelle, Paris.
Two further paralectotypes (Collignon, 1931, pl. 8
(4), figs 11, 12), were from the Cenomanian of the
Skoenberg in northern KwaZulu-Natal, South Africa,
and may belong to a different species, as discussed be-
low.

MATERIAL: UWO0844, 0851, 0861, and 1544, from
bed 21 of the Vohipaly section.

DESCRIPTION: The earliest growth stage seen is the
penultimate whorl of UW0851, a 120° whorl sector
with a maximum preserved whorl height of 17.4 mm
(P1. 5, Figs 6, 7). Coiling is evolute, the umbilicus of
moderate depth, the umbilical wall subvertical, and
feebly convex. The umbilical shoulder is broadly
rounded, the whorl section compressed, the flanks fee-
bly convex and subparallel, the ventrolateral shoulders
broadly rounded, the venter flattened. The costal whorl
section is depressed polygonal, with the greatest
breadth at the lateral tubercle. There are nine primary
ribs on the fragment. They arise at the umbilical seam,
and are coarse, straight and prorsirsdiate on the um-
bilical wall. They strengthen into small umbilical bul-
lae, which give rise to single coarse straight primary
ribs, separated by interspaces of comparable width. All
ribs bear a strong lateral tubercle, and a stronger, fee-
bly clavate inner ventrolateral tubercle. A strong, high
rib links to a much stronger, subspinose outer ventro-
lateral clavus. These clavi are linked across the venter

by a broad transverse rib, the rib profile markedly
concave between the clavi. The outer whorl of this
specimen (P1. 5, Figs 9, 10) is a 90° sector of body
chamber with a maximum preserved whorl height of
41.5 mm. Ornament is preserved on one flank only.
Parts of ten ribs survive on the fragment. The ribs
arise at the umbilical seam, and are coarse and straight
on the umbilical wall, strengthening into a small bulla,
perched on the umbilical shoulder. The bullae give rise
to coarse straight prorsirasdiate ribs, which strengthen
across the flanks. They bear a small inner lateral bulla,
a stronger outer lateral bulla and an inner ventrolateral
clavus that is closer to the outer lateral bulla than the
much stronger blunt, transversely elongated outer ven-
trolateral horn. The horns are linked across the venter
by a low, broad rib, the costal whorl profile deeply con-
cave between the horns. UW0844 (P1. 5, Figs 1-3) is
a body chamber 66 mm in diameter with a slightly de-
pressed costal whorl section, the greatest breadth at the
strong inner to mid-lateral bullae, and a full comple-
ment of five rows of tubercles. UWO0861 (PL. 5, Figs
12, 13) is a further body chamber, 70 mm long, with
comparable ornament. UW 1544 (PL. 5, Figs 11, 14) is
a complete adult 83 mm in diameter. The sutures are
largely concealed by a limonite coating, but there ap-
pears to be a 180° sector of body chamber present.
Coiling is evolute, the umbilicus comprising 41% at
the greatest preserved diameter. There are an esti-
mated 28-30 ribs on the outer whorl. All are primar-
ies. The style of the ribs is as in the previous speci-
mens. At the adapical end of the outer whorl, the ribs
bear four rows of tubercles only: relatively weak um-
bilical bullae, strong, subspinose lateral bullae, strong
inner ventrolateral clavi, and strong outer ventrolateral
horns. A weak outer lateral tubercle appears on a few
ribs on the adapertural part of the phragmocone and
adapical part of the body chamber. Following a dam-
aged portion, the adapical three of the last four ribs
have a weak umbilical bulla, weak inner ventrolateral
bulla and a strong outer ventrolateral horn, the horns
linked across the venter by a high rib, the costal pro-
file deeply concave between the horns.

DISCUSSION: The small adult size distinguishes
these specimens from all other described adult Sharpe-
iceras. The earliest whorls seen differ in no significant
respects from the lectotype of falloti (P1. 5, fig. 8). The
presence of four rows of tubercles on the early whorls
and five on the later part of the phramocone and adapi-
cal part of the body chamber distinguish the species
from all other Sharpeiceras. Also distinctive is the
separation of inner and outer lateral tubercles to ma-
turity. The two specimens from the Skoenberg in north-
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ern KwaZulu-Natal figured by Collignon (1931, pl. 8
(4), figs 11, 12) do not belong here. Specimens in the
collection of the Oxford University Museum of Natu-
ral History (for example OUM KX4730) from the
Skoenberg do not develop a fifth row of tubercles at a
diameter seen in the present material.

OCCURRENCE: Lower Cenomanian of Madagascar.

Genus Mrhiliceras Kennedy and Wright, 1985

TYPE SPECIES: Mammites lapparenti Pervinquiére,
1907, p. 312, pl. 14, figs 5, 6; by original designation,
by Wright and Kennedy 1985, p. 514.

Mrhiliceras lapparenti (Pervinquiére, 1907)
(Pl. 5, Figs 4, 5)

1903. Mammites cf. conciliatus Stoliczka; Pervinquiére,
pp. 66, 78.

1907. Mammites lapparenti Pervinquiére, p. 312, pl. 14,
figs 5, 6.

1964. Metoicoceras swalloviforme Collignon, p. 149,
pl. 375, fig. 1627.

1964. Metoicoceras besairiei Collignon, p. 149, pl. 375,
figs 1628, 1629.

1978. Metoicoceras besairiei Collignon; Lewy and Raab,
p. 112, pl. 1, fig. 10.

21979. Utaturiceras vicinale (Stoliczka); Wiedmann and
Schneider, p. 671, pl. 10, figs 2, 5; text-fig. 10.
21984. Utaturiceras vicinale (Stoliczka); Kaplan et al., pl. 1,

fig. 2.

1985. Mrhiliceras lapparenti (Pervinquicre, 1907); Kennedy
and Wright, p. 516 (pars), figs la—c; 2, 3, 4d, h only.

1987. Mrhiliceras lapparenti (Pervinquiére, 1907); Wright
and Kennedy, p. 137 (pars), pl. 42, figs 3, non 5; text-
figs 33f, g only; 34f; non 35a.

2002. Mrhiliceras lapparenti (Pervinquicre, 1907); Ma-
sumoto and Nishida, p. 187, text-figs 2, 3.

2014. Mrhiliceras[Metoicoceras] besairiei Collignon, 1964;
Walaszezyk et al., text-fig. 24 f.

TYPES: The holotype, by original designation, is an
unregistered specimen in the Sorbonne Collections
from Ain el Glaa, Djebel Bireno, Tunisia, the original
of Pervinquicre 1907, pl. 14, fig. 5, reillustrated by
Kennedy and Wright 1985, text-fig. 2a—c and Wright
and Kennedy 1987, text-fig. 33f, g. There are three
paratypes in the same collection.

MATERIAL: UW1515, from the Vohipaly section.

DESCRIPTION: UW1515 is a 120° sector of body
chamber with a maximum preserved whorl height of 26
mm. The umbilicus comprises an estimated 25% of the
diameter, shallow, with a low, outward-inclined wall
and broadly rounded umbilical shoulder. The intercostal
whorl section is compressed, with feebly convex, sub-
parallel flanks, broadly rounded umbilical shoulders and
a very feebly convex venter. The costal whorl breadth to
height ratio is 0.66, the whorl section compressed polyg-
onal, with the greatest breadth at the umbilical bullae.
Thirteen ribs are preserved on the fragment. Six of these
are primaries. They arise at the umbilical seam and
strengthen across the umbilical wall. Some develop a
blunt umbilical bulla, others do not. The ribs are coarse,
blunt, straight and feebly prorsiradiate on the flanks,
and link to a coarse inner ventrolateral bulla, from which
a strong rib projects forwards to a blunt outer ventrolat-
eral clavus. These clavi give rise to a progressively
weakening prorsiradiate ventral rib that forms an obtuse
ventral chevron. The primary ribs are separated by one
or two intercalated ribs that arise low on the flanks or at
mid-flank. Towards the adapertural end of the speci-
men, the ornament modifies, with a bulla giving rise to
a pair of ribs, of which the adapical bifurcates at mid-
flank. This changing ornament suggests that the body
chamber may be that of an adult.

DISCUSSION: Matsumoto (in Matsumoto and Nshida
2002) questioned the proposal of Kennedy and Wright
(1985 p. 520) that the compressed species Metoicoceras
sakarahense Collignon, 1964 (p. 150, pl. 375, figs
1630-1632) and M. fasciculatum Collignon, 1964 (p.
151, pl. 375, fig. 1633) were intraspecific variants of
lapparenti, and his view is followed here. I also now
doubt the reference of some German and English ma-
terial to the species, and this is reflected in the revised
synonymy and occurrence data.

OCCURRENCE: Lower Cenomanian of southern Eng-
land, Central Tunisia, Israel, Japan and Madagascar.

Subfamily Acanthoceratinae de Grossouvre, 1894
Genus Acompsoceras Hyatt, 1903

TYPE SPECIES: Ammonites bochumensis Schliiter,
1871, p. 1, pl. 1, figs 1-4, by original designation by
Hyatt 1903, p. 111; = Ammonites renevieri Sharpe,
1857, p. 44, pl. 20, fig. 2.

Acompsoceras renevierii (Sharpe, 1857)
(P1. 8, Figs 7, 8)
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1857. Ammonites Renevieri Sharpe, p. 44, pl. 20, fig. 2.

1871. Ammonites Bochumensis Schliiter, p. 1, pl. 1, figs 1-4;
pl. 2, fig. 1.

1987. Acompsoceras renevieri (Sharpe, 1857); Wright and
Kennedy, p. 140, pl. 43, fig. 2; text-figs. 34g; 35d-f;
36a—f; 37-40; 43d, e (with full synonymy).

1992. Acompsoceras renevieri (Sharpe, 1857); Thomel,
pl. 33, fig. 5.

1993. Acompsoceras renevieri (Sharpe, 1857); Kennedy and
Juignet, p. 146, figs. 1d, f; 2b, c, e, f; 3a—; 4a, b; 5a, b;
6c, d; 7c, d; 8d-h.

1998. Acompsoceras renevierii (Sharpe, 1857); Kaplan et al.,
p. 136, pl. 10, figs 6, 7; pl. 34; pl. 35; pl. 36, figs 1-3;
pl. 37, figs 4-6; pl. 38; pl. 40; pl. 41, figs 1, 5 (with ad-
ditional synonymy).

2011. Acompsoceras renevieri (Sharpe, 1857); Kennedy et al.,
p. 223, text-fig. 12.

2014. Acompsoceras renevieri (Sharpe, 1857); Walaszczyk
et al., text-fig. 24 1, j.

TYPES: The lectotype, designated by Wright and
Wright (1951, p. 38), is GSM 7753 (figured by Wright
and Kennedy 1987 pl.43, fig. 2), from Blackdown, Isle
of Wight, the original of Sharpe 1857, pl. 20, fig. 2.
The paralectotypes have not been traced.

MATERIAL: UW1523, from beds 13—14 of the Vo-
hipaly section.

DESCRIPTION: UW1523 is a 180° sector of phrag-
mocone with a maximum preserved whorl height of
59 mm. The umbilicus is shallow, with a flattened to
feebly concave umbilical wall and a broadly rounded
umbilical shoulder. The whorl section is compressed,
with a whorl breadth to height ratio of 0.58, the
flanks subparallel, feebly convex, with the greatest
breadth at mid-flank. The ventrolateral shoulders are
broadly rounded in intercostal section, the venter
very feebly convex. There are eight low, broad ribs on
the umbilical shoulder of the fragment, strengthened
into small bullae, and an estimated 15 small ventral
clavi. The bullae give rise to one or two ribs, with ad-
ditional ribs intercalating on the flanks. The ribs are
weak, straight and prorsirdiate on the inner and mid-
dle flanks, projecting forwards on the outer flank, and
linking to the ventral clavi. There is a distinct blunt
siphonal ridge.

DISCUSSION: The subdued ornament of this frag-
ment finds a match in one of the paralectotypes of 4m-
monites essendiensis Schliiter, 1871 (pl. 1, fig. 7, pl. 2,
fig. 2, refigured by Kaplan et al. 1998, pl. 37, figs 4—
6), a synonym. The species is fully discussed by

Wright and Kennedy (1987 p. 140) and Kaplan ez al.
(1998, p. 136).

OCCURRENCE: Lower Cenomanian, especially the
M. dixoni Zone. There are also records the lower Mid-
dle Cenomanian C. inerme Zone. The geographic dis-
tribution extends from southern England to Germany,
Haute Normandie, Sarthe, and Provence in France,
Poland, Algeria, Tunisia, Nigeria (?), and Madagascar.

Acompsoceras tenue Collignon, 1964
(P1. 7, Figs 1, 4-11; Text-fig. 6A—C, E-F)

1964. Acompsoceras tenue Collignon, p. 109, pl. 357, figs
1572, 1573; pl.358, fig. 1574.

TYPE: The holotype, by original designation, is the
original of Collignon 1964, p. 109, pl. 357, fig. 1572,
from his gisement 362, Antanimanga (Manera), Mada-
gascar, illustrated here as Text-fig. 6 E, F, in the col-
lections of the Université de Bourgogne, Dijon.

MATERIAL: UW1071, from Bereketa; UW0321,
from Berekata A. UW0781, 0813, 0820, 0826, 0830,
0835, 0840, 0842, 0859, 0864, 1250-1252, plus frag-
ments and moulds of at least 30 further individuals in
the matrix of these and other specimens, from bed 21
of the Vohipaly section.

DESCRIPTION: A series of nuclei (Pl. 7, Figs 1, 4, 7)
range from 28-38 mm in diameter. Coiling is very invo-
lute, the tiny umbilicus comprising around 7% of the di-
ameter, with a flattened wall and rounded umbilical
shoulder. The whorl section is very compressed with an
estimated whorl breadth to height ratio of 0.4 approxi-
mately; the inner and middle flanks are flattened and fee-
bly convergent, the outer flanks very feebly convex and
more markedly convergent, the ventrolateral shoulders
rounded, the venter narrow, and obtusely fastigiate, with
a blunt siphonal ridge. Eight to ten tiny bullae per half
whorl perch on the umbilical shoulder. They give rise to
delicate flexuous prorsiradiate primary ribs that are con-
cave on the umbilical shoulder and innermost flank, con-
vex on the mid-flank, strengthening, flexing forwards and
markedly concave on the outer flank. Some ribs branch
on the outer flank, and additional ribs intercalate, so that
there are many more ribs at the ventrolateral shoulder than
on the inner flank. All ribs bear tiny oblique ventral clavi
that give rise to a blunt prorsiradiate rib that forms an ob-
tuse ventral chevron with the siphonal ridge at the apex.
UW1252 (P1. 7, Fig. 8) is a phragmocone with a short sec-
tor of body chamber (?) retaining recrystallised shell. It
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has ribbing and tuberculation comparable in style to, but
stronger than that of the previous specimens. UW0864 (Pl
7, Figs 5, 6) is an internal mould of a phragmocone 60
mm in diameter, again with the same style of ornament,
albeit weaker, and a short sector of near-smooth body
chamber. UWO0835 (P1. 7, Figs 9, 10) retains a 200° sec-
tor of body chamber, and has a maximum preserved di-

ameter of 86 mm. The phragmocone ornament is as in
previous specimens. The body chamber has a whorl
breadth to height ratio of 0.45 at the adapical end. The
ventral clavi and siphonal ridge are lost, the ventrolateral
shoulders become broadly rounded, and the narrow ven-
ter feebly convex. There are six very low, radial ribs that
broaden across the flanks before disappearing abruptly at

Text-fig. 6. A-C, E, F — Acompsoceras tenue Collignon, 1964. A-C — the original of Collignon, 1964, p. 109, pl. 357, figs 1573; E, F — the holotype, the original of
his pl. 358, fig. 1572. D — the original of Acompsoceras sahnii Collignon, 1964, the original of Collignon, 1964, pl. 358, fig. 1576. G, H — the holotype of Acomp-

soceras antsatramahavelonaense Collignon, 1964, p. 109, pl. 357, fig. 1571. I — the original of Acompsoceras di

var. ariensis Collignon, 1964,

&

p. 109, pl. 357, fig. 1570. The originals of Figs A—C are from Collignon’s locality 632, Chute de la Sakondry en face de Soarano (Manera). D-F, I, are from Collignon’s
locality 362, Antanimananga (Manera). The original of G, H, is from Antsatramahavelona. All specimens are housed in the collections of the Université de Bourgogne,
Dijon. All figures are x1.
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a very low spiral ridge, to leave the outer flanks smooth.
This is interpreted as a pathological condition, when
compared to the body chamber ornament of UW1250
(PL 7, Fig. 11), a specimen with a 200° sector of body
chamber. Here, the flank ornament extends on to the
outer flank as a very broad, low, ribbon-like concave
outer termination to a falcoid rib.

Several specimens show the suture (P1. 7, Figs 6,
9, 11). The lobes and saddles are deeply incised, with
subphylloid folioles on the saddles. E/A is broad and
asymmetrically bifid, A deep, narrower, and bifid, U,
smaller, with a minor median incision.

DISCUSSION: The smaller specimens in the present
collection differ in no significant respects from Col-
lignon’s smallest figured topotype (1964, pl. 357,
fig. 1573; Text-fig. 6A—C. herein). The holotype
(Collignon 1964 pl. 357, fig. 1572), reproduced here
as Text-fig. 6E, F, finds a match in UW1252 (P1. 7,
Fig. 8). Collignon described a number of other
Acompsoceras from the same locality as the holotype
of 4. tenue that may prove be no more than intraspe-
cific variants and synonyms, although they lie outside
the range of variation of the present collection. The
holotype and figured topotype of Acompsoceras sah-
nii Collignon, 1964 (p. 111, pl. 358, figs 1575, 1576)
(the latter illustrated here as Text-fig. 6D), has coarser
ribs of basically the same style; the ornament of
Acompsoceras catzigrasae Collignon, 1964 (p. 112,
pl. 358, fig. 1577) (illustrated here as Text-fig. 6G, H)
has yet coarser ornament of the same type, although
here the ventral clavi are parallel to the ventrolateral
shoulder rather than oblique and forming a ventral
chevron. Acompsoceras essendiense var. madagas-
cariensis Collignon, 1964 (p. 109, pl. 377, fig. 1570),
illustrated here as Text-fig. 61 is also close to the
present species,

OCCURRENCE: Lower Cenomanian of Madagascar.

Genus Acanthoceras Neumayr, 1875

TYPE SPECIES: Ammonites rhotomagensis Brongniart,
1822 pp. 83, 391, pl. 6, fig. 2, by the subsequent desig-
nation of De Grossouvre 1894 p. 27.

Acanthoceras sp. juv.
(P1. 7, Figs 2, 3)

MATERIAL: UW1948, from bed M3 of the Ma-
hababoka section.

DESCRIPTION AND DISCUSSION: The specimen
is a fragment only, 19 mm long, with an estimated
whorl height of 8 mm. The whorl section is depressed,
rounded-rectangular in intercostal section and polyg-
onal in costal section. Four ribs are preserved. All are
primaries, with strong umbilical bullae, subspinose
inner ventrolateral tubercles, and strong outer ventro-
lateral and siphonal clavi. The ornament of the speci-
men is that of a juvenile Acanthoceras (see for exam-
ple Wright and Kennedy 1987, pl. 46, fig. 4; pl. 49, figs
2, 3; pl. 50, figs 1, 2), but the small size renders it
specifically indeterminate.

OCCURRENCE: As for material.

Genus Calycoceras Hyatt, 1900, p. 589
(ICZN Generic Name No. 1352)

TYPE SPECIES: By designation under the Plenary
Powers (ICZN Opinion No. 557) Ammonites navicu-
laris Mantell, 1822 p. 198, pl. 22, fig. 5 (ICZN Specific
Name No. 1633).

Calycoceras sp.
(P1. 1, Figs 1-3)

?1994. Calycoceras (Newboldiceras) sp. Amédro in Roba-
szynski et al., p. 412, pl. 12, figs 12-14.
2014. Calycoceras sp. Walaszczyk et al., text-fig. 24g.

MATERIAL: UW1292, from bed 23 of the Vohipaly
section.

DESCRIPTION: The specimen is the natural cast of
the dorsum of a larger fragment. It is 23 mm long, and
preserves the ventrolateral and ventral regions only.
There are 10 ribs on the mould. They appear to be all
primaries, and are coarse, narrow and rounded, pass-
ing straight across the venter, bearing subequal inner
and outer ventolateral and siphonal bullae.

DISCUSSION: This enigmatic mould is assigned to
the Acanthoceratinae on the basis of the presence of
inner and outer ventrolateral and siphonal tubercles,
while the rounded whorl section suggests Calyco-
ceras. The specimen is distinct, however in the shape
of the tubercles; all are bullae, whereas in Calycoceras
the outer ventrolateral and siphonal clavi are com-
monly clavate. The horizon of the specimen is also
anomalous: Calycoceras is a typically Middle Ceno-
manian genus, whereas the present specimen is un-
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equivocally Lower Cenomanian. This anomalous
record is matched by the occurrence of very similar al-
beit tiny nuclei with inner and outer ventrolateral and
siphonal tubercles in the upper Lower Cenomanian of
Tunisia (Robaszynski ef al. 1994, p. 412, pl. 12, figs
12-14).

OCCURRENCE: As for material.

Genus Cunningtoniceras Collignon, 1937, p. 64(40)
Cunningtoniceras cunningtoni (Sharpe, 1855)
(P1. 8, Figs 1-6)

1855. Ammonites cunningtoni Sharpe, p. 35, pl. 15, fig. 2.

1964. Euomphaloceras euomphalum (Sharpe) var. pervin-
quierei Collignon, p. 145, pl. 373, fig. 1619.

1987. Cunningtoniceras cunningtoni (Sharpe, 1855); Wright
and Kennedy, p. 196, pl. 52, fig. 2; pl. 53, fig. 4; text-
figs 7678 (with full synonymy).

1991. Cunningtoniceras cunningtoni (Sharpe, 1855); De-
lamette and Kennedy, p. 456, figs 16.1-16.3.

1992. Cunningtoniceras cunningtoni (Sharpe, 1855);
Thomel, pl. 38, figs 1, 2; pl. 39, fig. 1; pl. 40, fig. 1.

1993. Cunningtoniceras cunningtoni (Sharpe, 1855);
Kennedy and Juignet, p 174, figs 15¢, d; 21c; 27¢, d.

1994. Cunningtoniceras cunningtoni (Sharpe, 1855);
Kennedy, p. 226.

1998. Cunningtoniceras cunningtoni (Sharpe, 1855); Ka-
plan et al., p. 146, pl. 56, fig. 5; pl. 57.

1999. Cunningtoniceras cunningtoni (Sharp, 1855) [sic];
Hayakawa and Nishino, p. 8, pl. 11a, g; pl. 12, a—c.

2011. Cunningtoniceras cunningtoni (Sharpe, 1855); Mosavina
and Wilmsen p. 184, text-figs 6a, b; 7a, b.

2013. Cunningtoniceras cunningtoni (Sharpe); Reboulet ez al.,
text-fig. 4b.

2014. Cunningtoniceras cunningtoni (Sharpe, 1855);
Walaszczyk et al., text-fig. 23c-f.

HOLOTYPE: By monotypy, BMNH 88704, from the
Lower Chalk of Upton Scudamore, Wiltshire, England,
the original of Sharpe 1855, p. 35, pl. 15, fig. 2, refig-
ured by Wright and Kennedy 1987, text-figs 76, 77.

MATERIAL: UW1962, 1124 and 1962, from bed M3
of the Mahaboboka section.

DESCRIPTION: UW1962 (PL. 8, Figs 5, 6) is a well-
preserved individual 55.3 mm in diameter, retaining its
original aragonitic shell. Coiling is evolute, the um-
bilicus comprising an estimated 20-25% of the diam-
eter, deep, with a feebly convex umbilical wall and
broadly rounded umbilical shoulder. The intercostal

whorl section is depressed, rounded-rectangular, with
the greatest breadth around mid-flank. The costal whorl
section is very depressed, polygonal, with the greatest
breadth at the inner ventrolateral horn, the costal whorl
breadth to height ratio 1.7. There are eight primary
ribs on the adapertural half whorl. They arise at the um-
bilical seam, and are weak on the umbilical wall, de-
veloping into bullae of variable strength, perched on the
umbilical shoulder. The bullae give rise to a broad,
straight prorsiradiate rib, differentiated into a pair of ri-
blets that loop to a prominent inner ventrolateral horn,
directed outwards and slightly upwards. A broad, low
rib connects to a strong outer ventrolateral clavus. A
pair of ribs link the clavi across the venter. Each bears
a rounded to feebly bullate siphonal tubercle. A single
coarse ventral rib, with a similar siphonal tubercle sep-
arates successive primary rib groups. UW1124 (Pl. §,
Figs 1-4), in similar preservation, has inner whorls
preserved to a diameter of 53 mm with comparable or-
nament, and 16 ribs per whorl. A further outer whorl
fragment extends the specimen to a diameter of 72
mm. The umbilical seam is notched to accommodate
the inner ventrolateral horns of the previous whorl.
These have become spatulate at the greatest preserved
diameter, with a distinct doso-ventral flattening. The ba-
sic pattern of ventrolateral ornament persists, but the
venter has become broadly convex, and the outer ven-
trolateral and siphonal tubercles subdued.

DISCUSSION: Cunningtoniceras cunningtoni is in-
terpreted very broadly here, following Wright and
Kennedy (1987) (who discuss differences between
cunningtoni and other species referred to the genus)
and Mosavina and Wilmsen (2011), incorporating a
number of the subspecies recognized by Zaborski
(1985) and Howarth (1985).

OCCURRENCE: Cunningtoniceras cunningtoni char-
acterizes the lower Middle Cenomanian, first appear-
ing in a Cunningtoniceras inerme Zone (regarded by
some authors as a Subzone of a broad Acanthoceras
rhotomagense Zone). There are records from southern
England, Sarthe and Provence in France, Germany,
Switzerland, Turkmenistan, Iran, Algeria, Morocco,
Nigeria, Angola, Madagascar, southern India, Japan,
New Guinea, Bathurst Island (northern Australia), and
Colorado in the United States.

Suborder Ancyloceratina Wiedmann, 1966
Superfamily Turrilitoidea Gill, 1871
Family Turrilitidae Gill, 1871
Genus and subgenus Mariella Nowak, 1916
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Text-fig. 7. Mariella (Mariella) stolizcai (Collignon, 1964). A— UW1073, from Berekata-A, Lower Cenomanian Mantelliceras dixoni Zone. B — the original of Col-
lignon, 1964, p. 49, pl. 330, fig. 1476, from Collignon’s locality 474, Ouest Beraketa sur Sakondry (Manera), housed in the collections of the Université de Bourgogne,
Dijon. Figures are x 1

TYPE SPECIES: Turrilites bergeri Brongniart, 1822
p- 395, pl. 7, fig. 3, by original designation by Nowak
1916 p. 10.

Mariella (Mariella) stolizcai (Collignon, 1964)
(Text-fig. 7)

1866. Turrilites Bergeri Brongniart; Stoliczka, p. 185 (pars),
pl. 86, fig. 6 only.

1964. Plesioturrilites stolizcai Collignon, p. 49, pl. 330,
fig. 1476.

TYPE: Collignon (1964, p. 49) introduced stolizcai as
nomen novum for Turrilites Bergeri Brongniart;
Stoliczka, 1866, p. 185, pl. 86, fig. 6, a specimen from
the Utatur Group between Odium and Moraviatoor,
which is the holotype by monotypy.

MATERIAL: UW1073, from locality A, Berekata.

DESCRIPTION AND DISCUSSION: The specimen is
a fragment of body chamber with a maximum preserved
whorl height of 26.5 mm. The junction of the upper and
outer whorl faces is markedly crenulated to accommo-
date the lowest row of tubercles of the preceding whorl.
The upper part of the outer whorl face is broadly convex.
The middle part is flattened, the junction of outer and
lower whorl faces narrowly rounded, the lower whorl
face concave. There are three rows of tubercles, the tu-
bercles in the rows equal in number, with 12 preserved

on the fragment. The tubercles in the upper row are
rounded to obliquely elongated. A broad smooth zone
separates them from the tubercles in the second row,
which are displaced adaperturally and slightly spirally
elongated. The tubercles in the third row are close to
those in the second row, are obliquely elongated, and dis-
placed adaperturally. The relative positions of the three
rows of tubercles, notably the wide separation of those
in the first two, matches that in the Madagascan exam-
ple figured by Collignon in 1964, and reproduced here
as Text-fig. 6B. The presence of three rather than four
rows of tubercles separates the species from Mariella
(M.) bergeri (Brongniart, 1822) (p. 395, pl. 7, fig. 3; see
revision in Atabekian 1985 and Kennedy and Latil 2007).

OCCURRENCE: Lower Cenomanian of South India
and Madagascar.

Genus Hypoturrilites Dubourdieu, 1953

TYPE SPECIES: Turrilites gravesianus d’Orbigny
1842, p. 596, pl. 144, figs 3—-5, by the original desig-
nation of Dubourdieu 1953, p. 44.

Hypoturrilites taxyfabreae (Collignon, 1964)
(PL. 9, Figs 6-14)

1964. Plesioturrilites taxy-fabreae Collignon p. 50, pl. 330,
fig. 1480.
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2014. Hypoturrilites taxyfabreae Collignon, 1964; Walaszczyk
et al., text-fig. 24e.

TYPE: The holotype, by original designation, is the
original of Collignon 1964 p. 50, pl. 330, fig. 1480,
from his gisement 474, east of Beraketa-sur-Sakondry
(Manera), Madagascar, reillustrated here as pl. 9, fig. 4.

MATERIAL: UW1063, from Berekata-A. UW1267
and 1518, from Berekata. UW1289, 1290, UW 1307,
1320, from bed 11; UWO0807, from beds 13-14;
UW1322, from bed 14; UW0832 and 1530 from bed
21 of the Vohipaly section; UW1525 and 1964 from
bed M3 of the Mahaboboka section.

DESCRIPTION: Specimens comprise up to five
whorls, with whorl heights of 4.3-28 mm. The small-
est specimens referred to the species are all embedded
in matrix. The outer whorl face is convex, with an up-
per row of large, rounded tubercles that are the bases
of septate spines, preserved in UW1267 (P1. 9, Fig. 10),
there are two rows of smaller, more numerous tuber-
cles below, spaced close together, the lower row the
bases of spatulate septate spines, better seen in
UW1063 (P1. 9, Fig. 12) and UW1260 (P1. 9, Fig. 11).
UW1964 (P1. 9, Figs 5, 6) has the larger tubercles in
the upper row elongated normal to the inter-whorl su-
ture, the tubercles in the lower two rows twice as nu-
merous as the larger tubercles in the upper row. A
strong radial rib extends from the lowest row of tu-
bercles across the lower whorl face (Pl. 9, Fig. 5).
UW132 (PL 9, Figs 7, 8) and UW1270 (PL. 9, Fig. 9)
both have three rows of tubercles, but when compared
to the previous specimens, those in the upper row are
much larger and fewer than those of the holotype (P1.
9, Fig. 4) at the same size. They are provisionally
treated as an intraspecific variant here.

OCCURRENCE: Upper Lower and lower Middle
Cenomanian of Madagascar.

Genus Turrilites Lamarck, 1801
TYPE SPECIES: Turrilites costatus Lamarck, 1801, p.

102, by the original designation of Lamarck 1801,
p-102.

Turrilites scheuchzerianus Bosc, 1801
(P1. 9, Figs 1-3)

1708. Turbinites Langius, p. 112, fig. 6.

1801. Turrilites scheuchzerianus Bosc; in Buffon, p. 190
(copy of Langius).

1994. Turrilites (Turrilites) scheuchzerianus Bosc, 1801;
Kennedy, p. 232, pl. 11, fig. 4.

1996. Turrilites scheuchzerianus Bosc, 1801; Wright and
Kennedy, p. 349, pl. 106, figs. 7, 8, 11, 12; pl. 107, figs
1-7; text-figs 137g, j; 138c¢, d, f, g, h, i, n; 139d-i; 140a,
d, e, f, g, h, i; 143h; 147a, b (with full synonymy).

1997. Turrilites (Turrilites) scheuchzerianus Bosc, 1801;
Wilmsen, pl. 1, fig. 3.

1998. Turrilites scheuchzerianus Bosc; Kaplan et al., p. 213,
pl. 59, figs 12—14; pl. 64, figs 4, 7, 10, 11; pl. 65, figs
1-3, 6).

1999. Turrilites scheuchzerianus Bosc; Hayakawa and
Nishino, p. 11, pl. 10, figs a, b, ¢, e, f.

2013. Turrilites scheuchzerianus Bosc; Reboulet ef al., text-
fig. Sc.

2014. Turilites scheuchzerianus Bosc, 1801; Walaszczyk et al.,
text-fig. 24c, d.

TYPE: Bosc’s figure is a copy of Langius 1708,
pl. 112, fig. 6. The status and whereabouts of the type
material of this species has not been established.

MATERIAL: UWO0837, 1297, 1304, 1306, 1311, 1318,
1891, from bed 23 of the Vohipaly section.

DESCRIPTION AND DISCUSSION: The material
consists of a series of body chamber fragments. The
most complete is UW1311 (PL 9, Fig. 3), 1.5 whorls
with a maximum preserved whorl height of 28 mm.
The upper whorl face is concave and smooth. The
junction of upper and outer whorl faces is sharp. The
outer whorl faces is broadly convex. The lower whorl
face is feebly convex. There are 18 ribs per whorl.
They are coarse, concave and oblique on the outer
whorl face, sweeping forwards and convex across the
junction of outer and lower whorl faces, and weaken-
ing and effacing across the lower whorl face. Tur-
rilites scheuchzerianus is one of the most distinctive of
the Cenomanian Turrilitidae; the coarse entire ribs of
the later growth stages and lack of tubercles are im-
mediately distinctive.

OCCURRENCE: Upper Lower Cenomanian Mantel-
liceras dixoni Zone, and Middle Cenomanian. There
are also records from England, France, Germany,
Bornholm in the Baltic, Poland, France, Switzerland,
Spain and southern Italy, east to Kazakhstan and Turk-
menistan in Central Asia, Iran, North Africa, the Mid-
dle East, Nigeria, KwaZulu-Natal in South Africa,
Madagascar, Tibet, Japan, the U.S. Gulf Coast and
Western Interior.
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Family Baculitidae Gill, 1871
Genus Sciponoceras Hyatt, 1894

TYPE SPECIES: Hamites baculoides Mantell, 1822,
p. 123, pl. 23, figs 6, 7, by original designation by Hy-
att 1894, p. 578.

Sciponoceras antanimangaensis (Collignon, 1964)
(P1. 10, Figs 1-11; Text-fig. 8A—H)

1866. Baculites gaudini Pictet; Stoliczka, p. 199 (pars),
pl. 91, figs 7, 8, non 10.

1964. Lechites antanimangaensis Collignon, p. 34, pl. 325,
fig. 1451.

1995. Sciponoceras [Lechites] antanimangaense (Collignon,
1964); Wright and Kennedy, p. 317, text-fig.132p, q.

J

2001. Lechites antanimangaensis (Collignon, 1964); Klinger
and Kennedy, p. 241, text-fig. 170M, N.
2001. Lechites sp. Klinger and Kennedy, p. text-fig. 174.

TYPE: The holotype, by original designation, is the
original of Collignon 1964 p. 34, pl. 325, fig. 1451,
from the Lower Cenomanian of his gisement 362, Sig-
nal Antanimananga I (Mandabe), Madagascar, in the
collections of the Université de Bourgogne, Dijon,
and illustrated here as PI. 10, Figs 10, 11.

MATERIAL: UWO0788, 0843, 0845, 0848, 0856, 0857,
0863, 1249, 1522 from bed 21; UW1891and 1321
from bed 23 of the Vohipaly section.

DESCRIPTION: The carliest growth stage seen is
UWO0848, a 27 mm long phragmocone fragment with

L

Text-fig. 8. A-H — Sciponoceras antanimangaensis (Collignon, 1964). A, B—UWI1321, from bed 23; C — UW0848, D-F — UW0799, G, H — UW0856, all from bed

21, of the Vohipaly section. I-L — Sciponoceras cucullatum Collignon, 1964, UW 1288, from bed 23 of the Vohipaly section. K, L — the holotype, the original of Col-

lignon, 1964, p. 38, pl. 326, fig. 1458, from Collignon’s locality 505, Ouest des chutes de la Mahaboboka (Manera), housed in the collections of the Université de
Bourgogne, Dijon. Figures A-C, G-L are x1; figures D-F are x2
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a maximum preserved whorl height of 5.6 mm (Text-
fig. 8C). There are four strong constrictions on the
fragment, straight and prorsiradiate on the inner to
middle flank, they broaden and deepen on the outer
flank and ventrolateral margin, flexing back, and fee-
bly concave, to cross the venter in a broad convexity.
UWO0799 (Text-fig. 8D-F) is a 25.5 mm long body
chamber fragment with a maximum preserved whorl
height of 9.5 mm, and a whorl breadth to height ratio
of 0.85, the whorl section subcircular. There is a sin-
gle well-developed constriction at the adapical end of
the fragment, and a weaker incipient constriction to-
wards the adapertural end. The constriction is effaced
at mid-dorsum, but deeply incised and concave on the
dorsolateral margin, deep and prorsiradiate on the
flanks, and crosses the venter in a broad convexity.
Very faint ornament is present, with strongly prorsir-
adiate ribs visible on the flanks, strengthening and
feebly convex on the outer flank and ventrolateral
shoulder, and crossing the venter in a broad convexity;
the rib index is 5. The remaining specimens are all
body chamber fragments, with whorl heights of 11 to
27 mm, the whorl section varying from circular to
subcircular, with a whorl breadth to height ratio of
0.86. Ornament varies from weak (PI. 10, figs 2, 3) to
strong (PL. 10, Figs 1, 6, 7-9). The rib index is 3 or 4,
the ribs weak and feebly concave on the dorsum,
sweeping forwards and strengthening across the dor-
solateral margin, and strong, straight and prorsiradiate
across the flanks, where they are separated by wider in-
terspaces. They flex back and are feebly convex on the
outer flanks and ventrolateral shoulders of some spec-
imens (PL 10, Fig. 9) and may broaden and develop a
flattened, ribbon-like morphology (PI. 10, Fig. 1). The
ribs cross the venter in a broad convexity.

DISCUSSION: The form of the constrictions, coarse
and distant ribs separate the present species from co-
occurring Sciponoceras cucullatum, described below.
There are strong similarities between large individuals
of the present species and large individuals of both
Sciponoceras gracile (Shumard, 1860) and Scipono-
ceras kossmati (Nowak, 1908) as figured by Klinger
and Kennedy (2001, text-figs 186, 187, 188a—c), but
both of these species are immediately distinguished by
their much higher rib density.

Stoliczka (1866, pl. 91, figs 7, 8) figured two large
body chambers of a Sciponoceras from the Utatur
Group near Odium in Tamil Nadu, South India, refer-
ring them to gaudini of Pictet. Their size and ornament
is that of the present species; the only difference is the
more compressed whorl section of Stoliczka’s pl. 91,
fig. 8a.

OCCURRENCE: Lower Cenomanian of Madagascar
and South India, the latter dating based on the unpub-
lished observations of Professor A.S. Gale.

Sciponoceras cucullatum Collignon, 1964
(Text-figs 81-L)

1903. Baculites? Choftat, p. 16, pl. 1, figs 7, 8.
?1936. Baculites Gaudini Pictet and Campiche; Venzo

p. 118 (60), pl. 10 (6), fig. 3.

1964. Sciponoceras cucullatum Collignon, p. 38, pl. 326,
fig. 1458.

1995. Sciponoceras cucullatum Collignon, 1964; Wright
and Kennedy, p. 317, text-fig. 132 g-k.

1997. Sciponoceras cucullatum Collignon, 1964; Klinger
and Kennedy, p. 12, text-figs 2g—1, n—o; 4; 5; 6a—d.

2001. Sciponoceras cucullatum Collignon, 1964; Klinger
and Kennedy, p. 258.

TYPE: The holotype, by original designation, is the
original of Collignon 1964, p. 38, pl. 326, fig. 1458,
from the Lower Cenomanian of his gisement 505, west
of the chutes de la Mahababoka (Manera), Madagascar,
illustrated here as Text-fig. 8K, L. It is housed in the
collections of the Université de Bourgogne, Dijon.

MATERIAL: UW1288, from bed VH23 of the Vo-
hipaly section. UW 1506, from the Berekata section.

DESCRIPTION: UW1288 (Text-fig. 81-J) is a phrag-
mocone fragment 57 mm long, with a maximum pre-
served whorl height of 17.8 mm and a whorl breadth to
height ratio of 0.78, the whorl section slightly ovoid, the
venter more narrowly rounded than the dorsum. The
surface of the internal mould is ornamented by crowded
delicate ribs; the rib index is 7. The ribs are concave and
very weak to effaced on the dorsum, sweeping for-
wards, strongly prorsirdiate and straight on the inner
flanks, strengthening progressively, and feebly convex
on the outer flanks and crossing the venter in a broad
convexity. There is a strong constriction at the adaper-
tural end of the fragment. It is produced into a linguoid
peak on the dorsum, strengthens and deepens into an
asymmetric V with a rounded termination on the flank,
and crosses the venter in a broad convexity. The in-
completely exposed suture has moderately incised sad-
dles and lobes, the former with narrow stems.

UW 1506 is a worn 85 mm long fragment with a
maximum preserved whorl height of 32.2 mm, and a
whorl breadth to height of 0.88. The style and density
of ornament on the fragment is as in the previous
specimen, with a rib index of 8.
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DISCUSSION: The higher rib density and distinctive
course of the constrictions immediately distinguish
these specimens from co-occuring Sciponoceras an-
tanimangaensis. On the basis of the present material it
may be that the holotype (Text-fig. 8K, L) is a micro-
conch, and UW1500 a macroconch body chamber.
Large baculitids from northern Mozambique referred
to Baculites? by Choffat (1903 pl. 1, figs 7, 8) have a
maximum preserved whorl height of 35 mm, a slightly
compressed whorl section, and a comparable style of
ornament to that of the present material and that de-
scribed from northern KwaZulu-Natal, South Africa by
Klinger and Kennedy (1997). They have a rib index of
7-8, and are interpreted as large, presumably macro-
conch individuals of the present species.

OCCURRENCE: Lower Cenomanian of Madagascar,
Lower or Middle Cenomanian of northern KwaZulu-
Natal, South Africa, imprecisely dated within the Up-
per Albian to Cenomanian of northern Mozambique.
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PLATE 1

1-3 — Calycoceras sp. UW1292; 4, 5, 7-9 — Forbesiceras baylissi Wright and Kennedy,
1984.4,5-UWI1828; 7, 8 —UW1496; 9 — UW1262; 6 — Pachydesmoceras kossmati
Matsumoto, 1987, UW1262; 10, 11— Forbesiceras largilliertianum (d’Orbigny, 1841),
UW1520.

The originals of Figs 1-3 are from bed 23 of the Vohipaly section, Lower Cenomanian,
Mantelliceras dixoni Zone. The originals of Figs 4, 5, 7, are from bed 3 of the Ma-
haboboka section, Middle Cenomanian, Cunningtoniceras inerme Zone. The originals
of Figs 7, 8, 9, are from the Lower Cenomanian, Mantelliceras dixoni Zone of Berekata.
The original of Figs 10, 11, is from beds 13-14 of the Vohipaly section, Lower Ceno-
manian, Mantelliceras dixoni Zone.

All figures are x 1
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PLATE 2
Mantelliceras mantelli (J. Sowerby, 1814)
1,2 -UWI1319; 3,4 -UWO0819; 5 - UW0814; 6, 7— UW1328.

The originals of 1-3, 6, 7, are from bed 11; 3, 4, are from bed 23; 5 is from bed 14 of
the Vohipaly section, Lower Cenomanian, Mantelliceras dixoni Zone.

All figures are x1
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PLATE 3

Mantelliceras mantelli (J. Sowerby, 1814)

1-3-UW1314; 4,5 -UW1076, both from bed 11 of the Vohipaly section, Lower Ceno-
manian, Mantelliceras dixoni Zone.

All figures are x1
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PLATE 4
1, 2 — Mantelliceras dixoni Spath, 1926b, UW1323; 3, 4 — Mantelliceraas saxbii (Sharpe,
1857), UW1296; S, 6, 7 — Mantelliceras picteti Hyatt, 1903, UWO0813; 8, 9 — Sharpeiceras
mocambiquense (Choffat, 1903).

The originals of figures 1-4 are from bed 11; 5, 6, from beds 13-14; 7, from bed 14; 8,
9, from bed13 of the Vohipaly section, Lower Cenomanian, Mantelliceras dixoni Zone.

All figures are x1
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PLATE 5

1-3, 6-14 — Sharpeiceras falloti (Collignon, 1931). 1-3 — UW0844; 6, 7, 9, 10 —
UWO0851; 11 —UW1544; 12, 13 — UWO0861. 6 — the lectotype, the original of of Col-
lignon, 1931, pl. 8 (4), fig. 10, from the Cenomanian east of Antsirane, Madagascar,
in the collections of the Laboratoire de Paléontologie of the Université de Bourgogne,
Dijon. 4, 5 — Mrhiliceras lapparenti (Pervinquiére, 1907), UW 1515.

The originals of figures 1-3, 6-14, are from bed 21 of the Vohipaly section, Lower
Cenomanian, Mantelliceras dixoni Zone. The original of figures 4, 5, is also from Vo-

hipaly, and was collected loose.

Figures 1-7, 9—14 are x 1; figure 8 is x 2
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PLATE 6

1 - Sharpeiceras cf. florencae Spath, 1925, UW1259; 2 — Sharpeiceras mocambiquense
(Choffat, 1903), UW1482.

The original of figure 1 is from bed 10; the original of figure 2 is from bed 11 of the
Vohipaly section, Lower Cenomanian, Mantelliceras dixoni Zone.

Figures are x1
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PLATE 7

1, 4-11 - Acompsoceras tenue Collignon 1964. 1 —UWO0813; 4 —UW0840; 5, 6 —UW0864;
7-UW0859; 8 —-UW1252; 9, 10— UWO0835; 11 —UW1250. 3, 4 — Acanthoceras sp. juv.,
UW1948.

The original of figures 1, 4-11 are from bed 21 of the Vohipaly section, Lower Ceno-
manian, Mantelliceras dixoni Zone. The original of figures 2, 3, is from bed 3 of the

Mahboboka section, Middle Cenomanian, Cunningtoniceras inerme Zone.

Figures 1, 4—11 are x1; figures 2, 3, are x2



ACTA GEOLOGICA POLONICA, VOL. 63 WILLIAM J. KENNEDY ET AL., PL. 7




ACTA GEOLOGICA POLONICA, VOL. 63 WILLIAM J. KENNEDY ET AL., PL. 8

PLATE 8

1-6 — Cunningtoniceras cunningtoni (Sharpe, 1855). 1-4, UW1124, 5, 6, UW1962. 7,
8 — Acompsoceras renevieri (Sharpe, 1857), UW1523.

The originals of figures 14 are from bed 3 of the Mahaboboka section, Middle Ceno-
manian, Cunningtoniceras inerme Zone. The original of figures 7, 8, is from beds 13-
14 of the Vohipaly section, Lower Cenomanian, Mantelliceras dixoni Zone
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PLATE 9

1-3 — Turrilites scheuchzerianus Bosc, 1801. 1 —UW1366;2 -UW1334; 3 -UW1311.
4-12 - Hypoturrilites taxyfabreae (Collignon, 1964); 4 — the holotype, the original of Col-
lignon 1964, p. 50, pl. 330, fig. 1480, from Collignon’s locality 474, Ouest de Beraketa
sur Sakondry, housed in the collections of the Université de Bourgogne, Dijon; 5, 6 —
UW1964; 7,8 —UW1320;9-UWI1290; 10 - UW1267; 11 —UW1260; 12— UW1063.

The originals of figures 1-3 are from bed 23; 7-9, are from bed 11 of the Vohipaly sec-
tion, Lower Cenomanian, Mantelliceras dixoni Zone. The original of figures 5, 6, is
from bed 3 of the Mahaboboka section, Middle Cenomanian, Cunningtoniceras inerme
Zone. The original of figures 10, 11 are from Bereketa, the original of 12 is from
Bereketa A, all Lower Cenomanian Mantelliceras dixoni Zone.

All figures are x1
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Plate 10

Sciponoceras antanimangaensis (Collignon, 1964)

1-UWI1522; 2,3 - UWI1991; 4 - UW0857; 5 — UWO0843; 6, 7 — UW0863; 8, 9 —
UW1249. 10, 11 — the holotype, the original of Collignon 1964, p. 34, pl. 325, fig. 1451,
from Collignon’s locality 362, Signal Antanimanga 1 (Mandabe).

The originals of figures 1, 4-9 are from bed 21, the original of figures 2 and 3 are from
bed 23 of the Vohipaly section, Lower Cenomanian, Mantelliceras dixoni Zone.
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