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THE SUTURE LINE PATTERNS IN OLCOSTEPHANIDAE AND SPITICERATIDAE,
AMMONITES OF THE UPPER JURASSIC-LOWER CRETACEOUS:
SYSTEMATIC CONSIDERATIONS

Abelardo Cantd Chapa
Abstract

The systematic classification of the ammonites in the family Olcostephanidae here proposed is in according to different
sutural line patterns. The saddle S1 is bifurcated in the Family Spiticeratidae Spath, 1924, and trifurcated in the Family
Olcostephanidae Haug, 1910.

New taxa are proposed based on the suture line and their ornamentation, Groebericeratinae n. subfam., Saynoceratinae n.
subfam., Garcitinae n. subfam., Kurdistanites n. gen., Peruvites n. gen., Spiticeras (Djanelidzeites) n. subgen. Taraisitinae
Canti-Chapa, 1966. All of them are from the Upper Tithonian-Lower Hauterivian.

Key words: Ammonites, Spiticeratidae, Olcostephanidae, Upper Tithonian-Lower Hauterivian.
Resumen
Se propone la clasificacion sistematica de las amonitas en la familia Olcostephanidae de acuerdo a los diferentes
estilos de su linea de sutura. La silla S1 es bifurcada en la familia Spiticeratidae Spath, 1924, o trifurcada en la familia
Olcostephanidae Haug, 1910.
Nuevos taxa son propuestos seglin la linea de sutura y la ornamentacion; subfamilias Groebericeratinae n. subfam.,

Saynoceratinae n. subfam., Garcitinae n. subfam. Géneros y subgénero Kurdistanites n. gen., Peruvites n. gen.y Spiticeras
(Djanelidzeites) n. subgen. Taraisitinae Canta-Chapa, 1966. Todos estos taxa son del Titoniano Superior-Hauteriviano

Inferior.

Palabras clave: Amonitas, Spiticeratidae, Olcostephanidae, Titoniano Superior-Hauteriviano Inferior.

Introduction

The suture line comparison of the subfamilies
Spiticeratinae and Olcostephaninae shows that belong to
different taxa, rather to be integrated in the same Family
Olcostephanidae (Wright et al., 1996).

Through the mid-1970’s, these ammonites were studied
based in subjective criteria; the most common of them is
considerate a supposed sexual dimorphism that would be
recognized in base of different sizes of the shells and the
presence of peristomal structures or lappets. Therefore, small
specimens would be represented by microconch in opposite
to large forms which could be correspond to macroconch.

Propositions based only in the ornamentation were
accepted with restrinctions at species level, but upper
categories are descarted in recently studies on the Family
Olcostephanidae. The suturelines are notcompared between
different genera, it is just referring to the lateral lobe (L) or
to the ontogenetic development of the suspensive lobe (U),
which starts in the protoconch and is developed in the early
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stages of the shell; nothing is indicated about the saddles
S1 and S2 (Cooper, 1981; Kvantaliani, et al., 1999). The
suture line of Olocostefanidae genera was described and
illustrated in its entirety by Burckhardt (1912), Djanélidzé
(1922), and Imlay (1938), among others.

The type of coiling shell and ornamentation were also
considered in recent classifications of this family. Rows of
tubercles and their position on the flanks and ventrolateral
region, direction, density, thickness, subdivisions of the
ribs on these areas, constrictions, flares and lappets are
features than dominates over the suture line in descriptions
(Riccardi et al., 1971; Copper, 1981; Bulot, 1990; Alvarez
& Rawson, 1999).

The purpose of this study is to determine the systematic
position of Olcostephanidae genera, according to their
suture line in S1 and S2. Both structures are the most
persistent elements to characterize taxa such as family and
subfamily; by contrary, L is always trifurcated and varies
in size and relationships with the ventral lobe (E). By the
way, the comparative analysis of SI and S2 confirms the
systematic units already known and serves also to propose
here new classifications.
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Two types of different suture lines dominate the so-
called Olcostephanidae family, Proniceras-Spiticeras and
Olcostephanus, each one define taxa of similar systematic
level; they are here considerated as representatives of
the families Spiticeratidae and Olcostephanidae, with S1
bifurcated or trifurcated, respectively.

S2 is also an important structure, it excels in variable shapes
and sizes with respect to S1. These taxa have not philogenetic
relationships between them according to particular features of
S1. They are Upper Tithonian-Berriasian, and Valanginian-
Lower Hauterivian, respectively (see Roman, 1938; Wright
etal., 1996, p. 42) (Fig. 1).
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Figure 1. Suture lines from genera of the families Spiticerati-
dae and Olcostphanidae; after Roman, 1938; without scale.

Technical study of the suture line

The original drawings of this structure are filed in gray
in this paper, to emphasize their shape; they are illustrated
in the same direction and scale, to make objective their
comparisons. With this technique of graphic confrontation,
differences and similarities are best manifested in this
structure at genus level.

In addition, for analysis and illustrations, copies of
the suture lines are transferred to the same side, to make
comparisons objectives; it is here implicitly considered
that there is symmetry between both sides of the shell.

However, Djanélidzé (1922) observed asymmetry in the
suture line of some spiticeratids from France, one side did
not correspond fully to the opposite one

The comparative sizes and shapes of S1, S2, L, E, the
direction of the suture line from the venter to the umbilicus
area, and subdivisions of the same element in different
genera are used here to propose systematic classifications
of the Families Olcostephanidae and Spiticeratidae.

The suspensive lobe (U) and its ontogenetic evolution is
not taken into account in this study, considering that only
the adult stage of specimens shows sufficient evidence to
classify genera into different groups, based in the suture
line.

SYSTEMATIC PALEONTOLOGY

Order AMMONOIDEA Zittel, 1884
Suborder AMMONITINA Hyatt, 1889
Superfamily PERISPHINCTOIDEA Steinmann, 1890

Discussion. This superfamily is represented by the
families Olcostephanidae, and Neocomitidae, which
stratigraphic distribution is the interval corresponding to
the Upper Tithonian-Lower Hauterivian. These families
have been characterized by concepts of climate and
latitudinal distribution, and a supposed sexual dimorphism
which is manifested by different sizes of the shell from the
same species (Donovan et al., 1980).This same systematic
approach is taken by the Treatise (in Wright ef al.,1996).

Kvantaliani et al. (1999) proposed a systematic
classification of the ammonites, based in the development
of the suspensive lobe (U), as seen in some Jurassic
and Cretaceous taxa. One of them is the Suborder
Olcostephanina, which is based on the Superfamily
Olcostephanoidea Pavlov, 1892.

However, the diagnosis of this suborder would be
characterized by Olcostephanus, which should be
represented by its particular suture line and evolution of
the suspensive lobe. The illustration of the suture line,
provided by Kvantaliani et al. (op. cit.), shows S1 broad
from the base and bifurcated at the top; S2 is also wide
and massive. Therefore, this type of suture line differs
from the corresponding genus Olcostephanus, which is
characterized by S1 trifurcated and thin at the top, and
by S2 narrow and irregularly divided at the top. The
systematic approach from Kvantaliani et al. (1999) is not
here considered (Fig. 2).

Family SPITICERATIDAE Spath, 1924.
Type genus. Spiticeras Uhlig,1903.
Age. Upper Tithonian — base Valanginian.

Ocurrense. Worldwide biogeographical distribution.

Diagnosis. Shell evolute to subevolute, whorl section
subrounded to subquadrate; primary ribs bearing
periumbical or lateral inner tubercles that origine some
secondaries ribs; some bituberculated stage; constrictions
and ribs projected forward the peristomal area on the ventral
region. Outer whorl smooth in some large specimens. S1
subrectangular and bifurcated at the top, with base narrow
or large. S2 narrow, irregularly bifurcated at the top.
Ventral lobe E wide and shallow, L trifurcated and shallow.

Discussion. The Family Spiticeratidae characterizes
genera with suture line formed by S1 and S2 bifurcated
at the top, exceptly Kilianiceras with S2 irregularly
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Figure 2. Comparison of the suture lines from Olcostephanus
(A) and the evolution of Olcostephanina (B) (Kvantaliani et al.,
1999; this work); without scale.

trifurcated in some specimens (Uhlig, 1905). This family
differs from the Family Olcostephanidae by having Sl
trifurcated; with these suture line patterns hereby is established
a clear systematic division between the two mentioned taxa.

Some representatives of the Family Spiticeratidae have
same type of shell coiling and ornamentation, whereas
the suture line shows significant differences between
them, these cases will be discussed below. The Family
Spiticeratidae is divided here in two subfamilies, based
in ornamentation and suture line, namely:

1. - Primary ribs thin and divided from a periumbilical or
lateral tubercle, that produces fine secondary ribs, which
are projected towards the peristome in the ventral area.
Suture line with S1 subrectangular, somewhat narrow,
with deep lateral incisions, and thin and strangled base.
S2 narrow and irregularly divided at the top, L trifurcated:
Subfamily Spiticeratinae Spath, 1924.

2. - Primary ribs wide, flat, separated by secondary ribs,
very weak on the flanks; S1 rectangular and robust, wide
base with an additional ventro-basal structure in the ventral
side. S2 subrectangular, slightly elongated and projected
toward the umbilical area, it is divided irregularly at
the top; some specimens posses numerous incisions in
the ventral side of S2. L trifurcated, narrow and short:
Subfamily Groebericeratinae n. subfam. (Fig. 3).

Subfamily SPITICERATINAE Spath, 1924 emend.
Genus type: Spiticeras Uhlig,1903.

Included genera: Proniceras Burckhardt, 1919-21;
Bihenduloceras Spath, 1925; Umiaites, Spath, 1931;
Kilianiceras Djanélidz¢é, 1922; Negreliceras Djanélidzé,
1922; Somaliceras Spath, 1925; Kurdistanites n. gen.

Genera with unknown suture line. Praenegreliceras
Collignon, 1960; Cantianiceras Faraoni et al., 1997.

Age. Upper Tithonian— Berriasian (probably Lower
Valanginian).

Ocurrense. Worldwide biogeographical distribution.

Diagnosis. Shell evolute, suboval whorl section, narrow
and subrounded venter, periumbilical tubercles originate
thin and prorsiradial secondary ribs, inclined ventrally
forward; inconstante constrictions. Bituberculated state
and last whorl smooth in some genera. Suture line with S1
subrectangular, slightly twisted forward in the umbilical
area, with narrow base, forked at the top, with lateral
incisions. S2 trifurcate at the top in some specimens U
decreases towards the umbilical wall, L trifurcated. E
wide and deep with ventrolateral incisions, divided by
the low and subrectangular ventral saddle.

Discussion. The Subfamily Spiticeratinae differs
from the Subfamily Groebericeratinae n. subfam. that is
proposed below, by its suture line with S1 and S2 relatively
thin and long, while the latter posses the same elements
subrectangular, robust, with wide base (Fig. 3).

The Subfamily Spiticeratinae includes some genera
that require be analysed, as Umiaites and Proniceras, of
the Upper Tithonian. Both are apparently similars, the
former of Iraq and the latter from Mexico, France, Iraq,
Madagascar, Pakistan, Salt Range, Nepal, Bulgaria, Italy,
and Cuba (?) (see Wright et al., 1996).

The dimorphic appearance of the last whorl would be
the only difference between the these two genera (Shome
& Bardhan; 2009; Enay, 2009). However, they differ by
their suture lines, where E and the ventral saddle with
its ventro-lateral incisions are more superficial than L in
Umiaites.
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In contrast, E and L have similar size, the mentioned
incisions are deeper than L in Proniceras. In addition, S1
and S2 are high in Umiaites. On the contrary, the former
is higher than the latter in Proniceras, S2 is narrow and
become broad at the top in Umiaites; the same element is
subrectangular in all its structure in Proniceras. Therefore,
they represent two distinct genera, based in their different
suture lines (Fig. 3).

Cantianiceras Faraoni et al., 1997, of the Lower
Valanginian from Italy could belong to the subfamily
Spiticeratinae, by its evolute shell with some constrictions
and wide ribs; they are spaced, bituberculated and
alternating with thin secondary ribs. All ribs are projected
towards in the ventral area. Unfortunately, the suture line
is unknown, so it is not possible to define its systematic
position within the Family Spiticeratidae.

Aspidostephanus Spath, 1925, was considered as
belonging to the Subfamily Simoceratinae instead of
the Subfamily Spiticerainae, by its suture line with S1
rectangular, large base and superficial subdivisions (Canti-
Chapa, 2009b, p 282, fig. 2a, b).

usa ki LhA S

Spiticeras mojsvari (Uhlig, 1903, p. 110, pl. XVII, fig.
la-d) was illustrated and integrated into the Subfamily
Spiticeratinae by Djanélidzé, 1922, (p.139, pl. XIV, 1b),
as a probably Berriasian species from France. It differs
from Spiticeras s. str. by having suture line with S1 and
S2 wide from the base, the former is divided by two small
lobes at the top (see Uhlig, 1903). These elements bear
considerable resemblance to Groebericeras from Iraq

(Fig. 4).

In S. mojsvari come together patterns of ornamentation
and subevolute coiling of Spiticeras, as well as those
of the suture line of Groebericeras. It could be placed
here provisionally in the subfamily Spiticeratinae and to
separate it at subgenus level which is described below.

Subgenus DJANELIDZEITES n. subgen.
Figs. 4A, B, D

Type species: Spiticeras mojsvari (Uhlig, 1903) in
Djanélidzé, 1922, p 139, pl XIV, 1 = Kilian, 1910, pl. 1,
fig. la, 1b).
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Figure 3. Suture lines from selected genera of Spiticeratidae and Olcostephanidae (Upper Tithonian- Lower Hauterivian). (Roman,
1938; Imlay, 1938; Howarth, 1992, Aguirre-Urreta & Rawson, 1999; Bulot et al. 1990); without scale.
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Included species. Probably S. correardi (Kilian, in Geographical distribution. France.
Djanélidz¢é, 1922, pl 160, fig. 37, pl. XVIII, 3ab).

Diagnosis. Shell subevolute, similar to Spiticeras by its
form; the peri-umbilical tubercles origine thin ribs in the
outer flank. Suture line with S1 and S2 wide, rectangular
from the base; both are irregularly bifurcated at their top;

Etymology. Inhonor to J. Djanélidzé, who studied this impor-
tant group of ammonites from France.

Age. Probably Berriasian.

Subfamily SPITICERATINAE
S1, S2

E S1 LSZ

Spiticeras

S. (Djanelidzeites)
n. subgen.

Spiticeras

Subfamily
- GROEBERICERATINAE

Groebericeras
S1 L

E

S. (Djanelidzeites) |

n. subgen. Groebericeras

Figure 4. Comparison of suture line and shells from Spiticeras (Djanelidzeites) and Groebericeras. Age: Berriasian (Aguirre-Urreta
& Alvarez, 1999; Djanélidz¢, 1922). Scale x1.
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Figure 5. Comparison of genera Groebericeras and Kurdistanites n. gen., based on shells and suture line patterns (Aguirre-Urreta &

Rawson, 1999; Howarth, 1992). Age: Berriasian; without scale.

latter lower than former. L trifurcated, narrow and deep
with small incisions.

Discussion. Djanelidzeites n. subgen. is here proposed
based inits S1 and S2 wide from the base; this sort of suture
line differs from other representatives of Spiticeratinae,
that have the same elements, where S1 is subrectangular
and narrow, with deep lateral incisions and strangled

in its thin base; S2 is narrow and irregularly divided at
the top. The specimen described as Spiticeras mojsvari
(Uhlig, 1903) in Djanélidzé (1922) characterizes this new
subgenus based in its suture line (Fig. 4A, B, D).

S. mojsvari shows the suture line incomplete in two
specimens (Uhlig, 1903, pl. XVII, fig. 1, and Djanélidz¢,
1922, pl. X1V, fig. 1). However, these fragmented structures
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are massive from their bases, S1 is trifurcated at the top in a
bizarre form, that differs from Spiticeras s. str. (Fig. 4C). The
most representatives of the two specimens of S. mojsvari was
provided by the latter author, that shows S2 complete; it is
here chosen to characterize this genus (Fig. 4A, B, D).

S. correardi (Kilian in Djanélidz¢, 1922, pl 160, fig. 37,
pl. XVIII, 3ab) is from the same locality and probably same
age than the specimen already described as S. mojsvari;
the former shows also S1 wide and robust from the base,
and divided regularly at the top. This specimen could be

assigned to Djanelidzeites n. subgen.

Subfamily GROEBERICERATINAE n. subfam.
Type genus. Groebericeras A. Leanza, 1945.

Included genera: Simospiticeras Oloriz & Tavera, 1979;
Kurdistanites n. gen.

Age. Upper Tithonian - Lower Berriasian.
Etymology. Derived from Groebericeras.

Greographic distribution. Argentina, Algeria, México,
France, Iraq.

Figure 6. Biogeographic distribution of the following subfamilies: Capeloitinae (Capeloites, 1-3, Parastieria, 4), Taraisitinae (Jean-
noticeras, 5; Taraisites, 9. 9a), Olcostephaninae (Maderia, 6; Viluceras, 7; Mexicanoceras, 8, 8a; Olcostephanus, 10 ). Age: Valangin-
ian-Lower Hauterivian (Canta-Chapa, 2001; 2009a; Howarth, 1992; Kemper et al., 1981; Lisson, 1937; Pavlow, 1892; Thieuloy, 1969;
Wilke, 1988); without scale.
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Diagnosis. Shell moderatly evolute to subevolute,
compressed or inflated whorl section with narrow and
subrounded venter. Primary ribs alterning with some
secondary ribs, both weaken in midflank, even in outer
flank, and projected forward in outer flanks. Inconstant and
narrow constrictions. Small tubercles in different possition
on the flanks, which disappear in large and smooth
specimens. S1 wide from the base, subquadrate, even
robuste and divided irregularly at the top, sporadically with
a ventro-basal structure. S2 narrow, irregularly branched
at the top, with narrow base and numerous ventro-lateral
incisions, or massive from the base with weak lateral
incisions and divided at the top. L trifurcated, narrow and
shallow. E wide with a small ventral saddle.

Discussion. Groebericeratinae n. subfam. differs from
Spiticeratinac by its weak ornamentation that is even
smooth in larger specimens. It differs also by the shape of
S1 which is subrectangular, robust, weakly divided at the
top, sometime with a strong and ventro-basal structure. In
contrast, S1 is rectangular, rather thin, clearly divided at
the top in Spiticeratinae, except in Proniceras which has a
small and ventro-lateral structure in S1 as Groebericeras.

Groebericeratinae n. subfam. differs also from
Spiticeratinae in its saddle S2 which is wide from the base
and larger at the top, or rectangular with a narrow base,
and irregularlly divided at the top, with many incisions in
the ventral area (Fig. 3).

Some specimens from Iraq were studied as Groebericeras
by Howarth (1992); two of them differ from this genus
by their suture lines and ornamentation, they represent a
different taxa, Kurdistanites n. gen. which is described
below (Figs. 3, 5).

On the basis of its suture line, Simospiticeras Oloriz &
Tavera, 1979, of the Upper Tithonian from Spain could be the
oldest Groebericeratinae n. subfam. It has S1 and S2 wide and
rectangular from the base, both are divided at the top (Fig. 3).

Groebericeras  poblanense  Cantu-Chapa  (1967)
was described from the base of the Lower Tamaulipas
Formation (Berriasian) in Mazatepec, Eastern Mexico
(Cantu-Chapa, 1967); its suture line is unknown, it can not
be integrated into Groebericeras or Kurdistanites.

Genus KURDISTANITES n. gen.
Fig. 5B

Type species: Kurdistanites rocardi (Pomel, 1889, in Howarth,
1992, p. 626, pl 5, figs. 5, 6, text-fig. 6, E).

Other specimen: Ammonites rocardi Pomel (1889, p 65, pl
VIII, figs. 3-6).

Etymology. Derived from Kurdistan.

Age. Berriasian.

Geographic distribution. Iraq, Algeria.

Diagnosis. Shell moderately involute to evolute in large
specimens, whorl section compressed to subrounded,
narrow and subrounded venter. Principal ribs in internal
part of the side alterning with weak secondaries, all
deseapear in larger specimens; inconstante constrictions.
Suture line with S1 and S2 rectangular and robust from the
base, divided at the top; S1 with a latero-basal structure
in its ventral side. S2 strong and wide at the top. E wide,
superficial, and divided by the high ventral saddle. L
irregularly trifurcated, wide and superficial.

Discussion. Kurdistanites n. gen. is proposed to
characterize specimens with S1 and S2 rectangular, robust
from the base and divided at the top, showing small and
superficial incisions on the sides.

S2 has a massive aspect from the base that become wider
at the top, with weakly incisions on the sides; It contrasts
with the same structure of Groebericeras, which is narrow
at the base, twisted toward the umbilical area; it is also
irregularly forked at the top, and with many deep incisions
in the ventral side (Fig. 5).

G. rocardi (Pomel) (in Howarth, 1992, p. 626, pl. 6, figs.
1, 4, text-fig. 6, D) is here assigned as the type species of
Kurdistanites n. gen. rather than Groebericeras by its S2,
which is broad and massive from the base. Specimens from
Iraq show the same sort of robust structure. It should be

included in Kurdistanites n. gen., rather in Groebericeras
(see Howarth, 1992).

Moreover, there are several specimens which were
illustrated from Kurdistan and Argentina, of which the
suture line is unknown. It is not possible to assign them in
one of these two genera, Groebericeras or Kurdistanites
n. gen. On the contrary, when the suture line is illustrated,
S2 shows some differences between specimens of South
America and those of the Tethyian region. In the former
this structure is twisted from the narrow base, while in
the latter is robust, broad, and straight with a wide base
(A. Leanza,1945; Howarth, 1992). This sort of difference
between them could be considered as biogeographic
segregation at genus-group level (Fig. 5).

Family OLCOSTEPHANIDAE Haug, 1910 emend.
Type genus. Olcostephanus Neumayr, 1875.

Age. Valanginian-Lower Hauterivian.

Ocurrense. Worldwide biogeographical distribution.

Diagnosis. Shell moderatly involute, subglobular or more
compressed, subrounded or tabulated venter; dimorphic



66 PALEONTOLOGIA MEXICANA 62

or uniforme ornamentation in the last whorl. Sharp and
separated primary ribs with one or two rows of tubercles in
different possition on the flanks. Fine secondary ribs and
inconstant constrictions cross transversely or are slightly
thin on the mid-ventral line. S1 and S2 long and narrow or
wide and subrectangular, both irregularly trifurcated at the
top. L trifurcated, superficial or deep.

Discussion.  Representatives  of  the  Family
Olcostephanidae have been studied under dimorphic
patterns, based on different size of the shell and presence
of peristomal lappets, when are preserved. The comparison
with nearby taxa has been realised without considering the
suture line patterns (Cooper, 1981; Wright et al. 1996).

However, this structure is here considered as the most
important morphologic feature in the Olcostephanidae, that
allows propose consistent systematic subdivisions. S1 and
S2 are trifurcated in this family and differ from the same
structures of the Family Spiticeratidae which are bifurcated.

The Family Olcostephanidae is here divided into two
subfamilies based on different ornamentation in the last
whorl of the shell:

*  Dimorphic, Subfamily Capeloitinae Canti-Chapa,
2009a.

e Uniforme in all whorls, Subfamily Olcostephaninae
Haug, 1910.

*  Both subfamilies have similar S1 and S2 trifurcated.

The Olcostephanidae are also divided considering the
tubercle number and possition on the sides and on the
venter:

1) One row of periumbilical tubercles origine:

a) Bundles of thin and denses secondary ribs, Subfamily
Olcostephaninae; or only two or three sharp or fine
secondary ribs, Subfamily Taraisitinae Canta-Chapa,
1966;

b) Lateral or ventrolateral tubercles, or periumbilical
bullae that produce thin and together or sharp and separated
primary ribs, that cross transversally the rounded venter,
Subfamily Garcitinae n. subfam.

2) Two rows of tubercles, Subfamily Sayoceratinae n.
subfam.

Subfamily CAPELOITINAE Cantu-Chapa, 2009a.
Type genus. Capeloites Lisson, 1937.

Included genus. Parastieria Spath, 1925.
Diagnosis & Discussion. See Canti-Chapa, 2009a.
Age. Valanginian.

Geographical distribution. England, France, Mexico,
Peru, Spain (Cantu-Chapa, 2001, 2009a; Howarth,
1992, Kemper et al., 1981; Lisson, 1937; Pavlow, 1892;
Thieuloy, 1969; Wilke, 1988) (Fig. 6.1-4).

Subfamily OLCOSTEPHANINAE Haug, 1910 emend.
Type genus. Olcostephanus Neumayr, 1875.

Included genera. Mexicanoceras Imlay, 1938;
Maderia Imlay, 1938; Subasteria Spath, 1923, Satoites
Canta-Chapa, 1966; Viluceras Aguirre-Urreta &
Rawson, 1999.

Age. Valanginian-Lower Hauterivian.

Ocurrense. Worldwide biogeographical distribution

Diagnosis. Shell subevolute, subcircular whorl
section, flanks and ventral region subrounded. Uniforme
ornamentation in all whorls. Umbilical wall with primary
ribs, ending in periumbilical tubercles; from them born
bundles of thin and denses secondary ribs, divided at
different part of the sides, crossing normally or interrupted
at the mid part of the venter; rare constrictions. S1 long
and narrow, or with large base. Trifurcated at the top.

Discussion. The subfamily Olcostephaninae differs from
the subfamily Capeloitinae by its uniforme ornamentation in
all whorls, contrary to the latter with dimorphic ornamentation
in the last whorl. Differences between the subfamilies
Olcostephaninae, Garcitinae n. subfam., and Saynoceratinae
n. subfam., will be mentioned in their descriptions.

The systematic possition of Olcostephanus s
controversial, it was based on presumed dimorphism
which involved the arbitrary separation of specimens into
microconchs and macroconchs, on the base of various
subjective criteria: size of the shells and presence or not of
peristomal structures or lappets. This strange proposal was
questioned by several authors, there was no response from
their promoters (see Canti-Chapa, 2001, p 360).

However,some generaofthesubfamily Olocostephaninae
represent systematic cases, which are characterized by
their particular style of the ribbing or the suture line, as
follows.

*  Mexicanoceras Imlay, 1938, of the Lower
Hauterivian from Mexico, with secondary fine ribs
which are interrupted at the midventral line; they
cross normally in Olcostephanus.
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Viluceras Aguirre-Urreta & Rawson, 1999, of
the Valanginian from Argentina differs from
Olcostephanus by its suture line with S1 very wide
from the base and divided at the top. In the latter
this structure is narrow and long (Figs. 3, 6.7, 10).

Satoites Canti-Chapa, 1966, was erected to
characterize a possible Berriasian Olcostephanidae
from Japon, with bidichotomic, fine and dense ribs

borning from small umbilical tubercles, and with two
constrictions in the last whorl; all crossing normally
the ventral area (Canti-Chapa, 1966) (see Sato, 1958).

This genus was rejected by Cooper (1981) based
on comparisons with the Lower Hauterivian
Mexicanoceras Imlay (1938), and according
with the ribbing pattern on the ventral area:
crossing normally in Safoites or interrupted in

Figure 7. Biogeographic distribution of Garcites (1,2), Valanginites (3), Peruvites n. gen. (4), and Dobrodgeiceras (5). Age: Va-
langinian. (Aguirre-Urreta & Rawson, 1999; Howarth, 1992; integrated by Canti-Chapa, 2001); without scale.
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S1 L S2
CRETACEOUS E
Berriasian
Spiticeras
Upper
Tithonian
JURASSIQUE Proniceras
Upper
Kimmeridgian
Aulacostephanus
Lower . :
Kimmeridigan ;
Idoceras

Figure 8. Phylogenetic sequence of suture lines of selected
Perisphinctoidea genera, from Upper Jurassic-Lower Cretaceous
showing similarity in S1 and S2 (Cantu-Chapa, 1992, and this
work); without scale.

Mexicanoceras. The presence of constrictions
in the former or the absence in the latter was not
considered in this comparison.

e Satoites was considered as a junior form from
Mexicanoceras by Cooper (1981). This strange way
to propose a systematic change was taken by some
workers without checking it (Bulot, 1990; Wright
et al., 1996). It is here considered inaccurate and
misleading.

Subfamily GARCITINAE n. subfam.
Genus type: Garcites Cantu-Chapa, 2001.

Included genera: Dobrodgeiceras Nikolov, 1963; Valanginites
Kilian, 1910; Peruvites n. gen.

Age. Valanginian.
Etymology: Derived from Garcites.

Geographical distribution: Argentine, Mexico, Peru, France,
Germany, Bulgaria, Swiserland, Crimea region (Riccardi &
Westermann, 1970; Canta-Chapa, 2001; Nikolov, 1965; Thiculoy
& Gazay, 1967; Kemper et. al., 1981). (Fig. 7).

Diagnosis. Shell small, involute, sphaerocone,
compressed to coronate whorl section; deep umbilicus;
fine or strong, rectiradiate, sligthtly sigmoidal, or
cuneiform primary ribs, ending in midlateral, outer
lateral or ventrolateral tubercles. Simple or bundles of
two to four ribs arising from them, crossing transversally
the broad and subrounded venter; inconstant ventral

tubercles. Suture line unknown in the genus type, but in
Peruvites n. gen. with S1 and S2 rectangular, wide base,
irregularly trifurcated at the top; L shallow, narrower
than saddles.

Discussion. The propossed Garcitinae n. subfam. differs
from the subfamily Olcostephanidae by its primary ribs
that end in midlateral or ventro-lateral tubercles, which
produce simple or sharp secondary ribs in two or four
number. By contrary, the Olcostephanidae are ornamented
with periumbilical primary ribs that terminate in tubercles
in the internal part of the sides; from the tubercles radiate
bundles of secondary ribs.

Garcitinae n. subfam differs from the subfamily
Capeloitinae by its uniforme ornamentation in the last
whorl, contrary to the latter with dimorphic ribbing in the
same part of the shell (Canti-Chapa, 2009a). Therefore,
Garcitinae n. subfam. differs also from the subfamilies
Olcostephaninac and Capeloitinaec by its massive and
subrectangular S1 and S2; these structures are fine in
representatives of two latter subfamilies.

Species included in Dobrodgeiceras are separated
by the tubercle position on the flanks: midlateral in
the European specimens or outer on the flanks in the
Peruvian forms. The former has sporadic tubercles on
some midventral ribs, by contrary these structures are
absent in this part of the shell, in specimens from Peru
(Riccardi & Westermann, 1970).

Therefore, these morphologic features in the
Dobrodgeiceras species are different, the Peruvian
specimens have a broader venter than the European ones.
These distinctive features allow to separate them and
propose Peruvites n. gen. which will be described below.
Some morphological patterns from Dobrodgeiceras,
Garcites and Valanginites were previously analysed by
Cant-Chapa (2001) (Fig. 7).

Genus PERUVITES n. gen.
Figs. 3,7.4, 4a
Type species. Sphaeroceras Broggianus of Lisson, 1937, p.
153, pl. 1, figs. 1, 2 [= Dobrodgeiceras broggianum (Lisson) in

Riccardi & Westermann, 1970, p 888-889, pl. 127, figs. la-d,
text-fig. 1)].

Age. Valanginian.
Etymology. Derived from Peru.

Geographical distribution. Peru.

Diagnosis. Shell small, sphaerocone and involute, wide
whorl section; fine primary ribs at the periumbilical area,
sligthly sigmoidal and strongly cuneiforme on mid flank
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in flabelliforme attitude, ending in outer lateral tubercles,
branching two or three sharp secondary ribs, crossing the
venter transversely in divergent pattern without weakening,
and joined them irregularly with the corresponding
tubercle. Suture line with S1 and S2 rectangular, with wide
base, irregularly trifurcated at the top (Fig. 3).

Discussion. Peruvites n. gen. is proposed to characterize
small, involute and sphaerocone shell, with sigmoidal and
cuneiforme primary ribs that end in outer lateral tubercles;
from them origine two or three secondary ribs that cross
transversally the subrounded venter, where are joined
irregularly in the corresponding outer lateral tubercles,
even in zigzag attitude.

Peruvites n. gen. differs from the European
Dobrodgeiceras Nikolov (1963) by the absence of siphonal
tubercles on the ribs and by the outer side possition of the
tubercles, contrary to the latter that has ventral and mid
lateral tubercles (Fig. 7.4, 4a).

Peruvites n. gen. has major features differences with
Garcites Cantu-Chapa (2001) from Mexico; the former
with fine primary ribs ending in outer side tubercles that
origine two or three fine and close together secondary ribs,
the latter with wide, close together primary ribs that end in
ventrolateral tubercles; they produce a simple, wide and
separated rib (Fig. 7, 1,1a, 2, 2a; 4. 4a).

Subfamily TARAISITINAE Cantu-Chapa, 1966 emend.

Type genus. Taraisites Cantd-Chapa, 1966, by original
designation.

Other genus. Jeannoticeras Thieuloy, 1965.
Age. Valanginian-Lower Hauterivian.

Geographic distribution. Mexico, France, Tanzania, USA.

Diagnosis. Coiling shell subevolute, scaphitoide, sides
subrounded, venter narrow and subrounded. Primary ribs in
the periumbilical area origine tubercles or bullae producing
two or three secondary, sharp or fine ribs, separated by spaces
as wide as them,; all cross the venter. Suture line unknown.

Discussion. The Subfamily Taraisitinae was propossed
by Canti Chapa (1966), to characterize Olcostephaninae
specimens with scaphitoide coiling shell and with two
or three secondaries ribs borning from periumbilical
tubercles, against a dense ribbing in the latter.

The Subfamily Taraisitinae and its type genus Taraisites
were rejected by Riccardi et al. (1971) based on suppose
sexual dimorphism, which could be represented by different
sizes of the shells, preservation of lappets or peristomal
structures and hypotetical concepts about ontogenetic
developement, or supposed morphological variation.

To these authors, Taraisites and Olcostephanus could
represent the microconch and macroconch, respectively.
This proposal was taken by Cooper (1981), Bulot (1990),
and Wright et al. (1996); these bizarre arguments were
already analized by Cant(-Chapa (2001, p 360).

Bulot (1990) rejected Taraisites by its bifurcated
or trifurcated ribbing that born from an periumbilical
tubercle, but accepts Jeannoticeras which has two or three
fine ribs that born from an umbilical bullae. This sort of
contradictory arguments are insubstantial and incoherent.

The mythical concept of sexual dimorphism in ammonites
was questioned by several authors, none of these arguments
contrary to this strange theory has been refused (see Canti-
Chapa, 2001, p 360). Taraisites was accepted by Klein
(2005) as a different genus from Olcostephanus.

Subfamily SAYNOCERATINAE n. subfam.
Type genus: Saynoceras Munier & Chalmas, 1894.

Included genera; Ceratotuberculus Imlay, 1938; Baronnites
Bulot, Company & Thieuloy, 1990.

Age. Valanginian-Lower Hauterivian.

Geographic distribution. France, Spain, Germany, Mexico (see
Wright et al., 1996).

Diagnosis. Dwarf, involute, inflated to trapezoidal whorl
section, ventral band smooth. Lateral and ventrolateral
sharp tubercles. Ribbing sharp, sometime looped. Suture
line with S1 and S2 robust, large from the base, or
narrow, long and rectangulaire, parallel or divergente, and
trifurcated at the top. E and L same high. L narrow.

Discussion. The Subfamily Saynoceratinae here proposed
is classified in the Olcostephanidae by its S1 and S2 which are
trifurcate; it is distinguished from other subfamilies already
described by its double row of lateral and ventrolateral
tubercles, by its trapezoidal section with tabulated venter, and
by its ribbing sharp and even looped pattern.

Saynoceratinae n. subfam. differs from the subfamily
Olcostephaninae by its suture line with S1 and S2 massive
or narrow with weak incisions, except in Baronnites and
Saynoceras americanus Imlay, 1938, which structures are
narrow, long and parallel or divergente, respectivelly.

Incorporating these elements, the definition of the
Subfamily Saynoceratinae become complete. Both taxa
differ from Saynoceras and Ceratotuberculus by the
same elements stablishing a clear separation. Otherwise,
S1 is long and narrow with strong and lateral incisions in
Olcostephanidae.

The subfamily Saynoceratinae n. subfam. differs from
the subfamily Capeloitinae by its uniforme ornamentation
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in the last whorl and by their two rows of tubercles.
Saynoceratinae differs from Garcitinae n. subfam. and
Taraisitinae by the mentioned ornamentation, consisting in
the presence of two rows of tubercles.

Conclusions

New data are here added to the systematic paleontology
of the families Spiticeratidae and Olcostephanidae based
on the two principal elements from the suture line, S1 and
S2, which are bifurcate or trifurcate, respectively. In the
same order, they are from different ages: Upper Tithonian-
Berriasian, and Valanginian-Lower Hauterivian.

The Spiticeratidae are here related with the Lower
Kimmeridigian Idoceratidae by having similar evolute or
subevolute shell, ribs inclined forward on the ventral region,
and by its suture line with S1 and S2 bifurcate. However, S2
is higher than S1 in Idoceras (Canta-Chapa, 1992) (Fig. 8).

By contrary, the phylogenetic relationship from
Olcostephanidae with S1 and S2 trifurcate and with
one or two rows of tubercles is not easy to stablish with
other taxa. This family is here subdivided in the five
subfamilies, Olcostephaninae, Capeloitinae, Garcitinae
n. subfam., Taraisitinae and Saynoceratinae n. subfam.,
according to different coiling shell, ornamentation and
possition lateral or ventral of the tubercules.

The subfamily Saynoceratinae with double row of
tubercles is also olcostephanidae by its similar suture line.
This proliferation of forms ocurre in the Valanginian-
Lower Hauterivian.

This work shows tools to stablish the systematic
classification of the ammonites here studied. In contrast,
concepts disqualified without providing evidences were
used in some studies about this subject, as the following:

Taraisites and  Satoites represent synonymous
subjectives; or they correspond to a morphological
convergence without phylogenetic relationships (!); both
cases are here considered inaccurate and misleading (see
Riccardi et al.,1971; Cooper, 1981; and Bulot, 1990).

Acknowledgement

The author would like to thank D. Bert and J. Klein for
critical review of this manuscript, and for his important
bibliographical assistance.

My special thanks to M.A. Rogov for helping with the
bibliographic research.

I thank also Sergio Cevallos and Blanca Buitron for her
aid.

Bibliographic References

Aguirre-Urreta, M.B. & Alvarez, PP. 1999. The Berriasian genus
Groebericeras in Argentina and the problema of its age. Scripta
Geologica. Special Issue 3, p. 15-29.

Aguirre-Urreta, M.B. & P.F. Rawson, 1999. Lower Cretaceous
ammonites from the Neuquén Basin, Argentina: Viluceras, a
new Valanginian subgenus of Olcostephanus Cretaceous Re-
search 20, p. 343-357.

Bulot, L.G. 1990. Evolution des Olcostephaninae (Ammoni-
tina, Cephalopoda) dans le contexte paleo-biogeographique
du Crétacé Inférieur (Valanginien-Hauterivien) du Sud-Est de
la France. Diplome Superieur de Etude et de Recherche, Uni-
versité de Bourgogne (Dijon), 1178 pp., 17 pls. (unpublished
manuscript).

Bulot, L.G.,, Company, M. & Thieuloy, J-P. 1990. Orig-
ine, évolution et systématques du genre Saynoceras.
Géobios 23, p. 399-413.

Burckhardt, C. 1912. Faune Jurassiques et Crétaciques de San
Pedro del Gallo, Durango. Instituto Geoldgico de México, 29,
p. 1-260, pl. 1-46.

Burckhardt, C. 1919-21. Faunas jurasicas de las sierras de Simon
y Ramirez. Boletin del Instituto Geoldgico de México, 33, p.
1-75, pl. 1-21.

Cantti-Chapa, A. 1966. Se propone una nueva subdivision de la
Familia Olcostephandae (Ammonoidea) del Cretacico Inferior
(TARAISITINAE subfam. nov. y TARAISITES gen. nov.). Ing-
enieria Petrolera 6 (12), p. 15-17.

Cantu-Chapa, A. 1967. El limite Jurasico-Cretacico en Mazate-
pec, Puebla (México). Instituto Mexicano del Petréleo, Sec-
cion Geologia, Monografia 1, p. 3-24, 7 pls.

Cantu-Chapa, A. 1992. Importancia de la segunda silla lateral en
la caracterizacion de la amonita Perisphinctidae I/doceras del
Kimeridgiano Inferior. Revista de la Sociedad Mexicana de
Paleontologia, 5 (1), p.15-35.

Cant-Chapa, A. 2001. The Taraises Formation (Berriasian—Va-
langinian) in northeastern Mexico: Subsurface and outcrop
studies, /n C. Bartolini, R. Buffler, & A. Cant-Chapa, eds.,
The western Gulf of Mexico Basin: Tectonics, sedimentary ba-
sins, and petroleum Systems. AAPG Memoir 75, p. 353-370.

Cantu-Chapa, A. 2009a. Ammonites of the Cretaceous Taraises
and Lower Tamaulipas formations in Eastern Mexico. /n C.
Bartolini & J. R. Roman Ramos eds. Petroleum systems in the
southern Gulf of Mexico. AAPG Memoir 90, p. 191-216.

Canti-Chapa A. 2009b. Validation of the stratigraphic method
to build Tithonian (Jurassic) subsurface structural maps,
Campeche Shelf, Southern Gulf of Mexico. /n: C. Bartolini &
J. R. Roman Ramos, eds., Petroleum systems in the southern
Gulf of Mexico. AAPG Memoir 90, p. 279-284.



CANTU-CHAPA

SUTURE LINE PATERNS IN AMMONITES 71

Collignon, M. 1960. Atlas des fossiles caracteristiques de
Madagascar (Ammonites). Fascicule 6 (Tithonique). Service
Géologique Tananarive, 175 pl.

Company, M. & Tavera, J.M. 1982. Los ammonites del transito
Berriasense-Valanginiense en la region de Cehegin (Provincia
de Murcia, S. E. de Espafia). In II Coloquio de Estratigrafia y
Paleogeografia del Cretacico de Espana (Albacete, Septiembre
1982). Cuadernos Geologicos Ibérica 8, p. 651-664.

Cooper, M.R. 1981. Revision of the late Valanginian cephalopos
from the Sundays River Formation of South Africa,with spe-
cial reference to the genus Olcostephanus. Annals of the South
African Museum, 83(7), p. 147-366, 205 figs.

Djanélidzé, A. 1922. Les Spiticeras du sud-est de la France. Mé-
moire pour Servir a I’explication de la Carte géologique détail-
Iée de la France 6, 255 pp., 22 pl.

Donovan, D.T., J.H. Callomon, & M.K. Howarth, 1980. Clas-
sification of the Jurassic Ammonitina. /n M. R. House & J.
R. Senior, eds., The Ammmonoidea: Systematics Association
Special: London, Academic Press, 18, p. 101-155.

Enay, R. 2009. Les faunes d’ammonites de 1’Oxfordien au Ti-
thonien et la biostratigraphie des Spiti-Shales (Callovien su-
périeur-Tithonien) de Thakkhola, Nepal Central. Documents
des Laboratoires de Géologie Lyon, 166, 351 pp., 33 fig., 150
tableau, 52 pl.

Faraoni, P., Flore, D., Marini A., Pallini, G. & Pezzoni N. 1997.
Valanginian and early Hauterivian ammonite successions in
the Mt Catria group (Central Apennines) and in the Lessine
Mts (Southern Alps), Italy. Palacopelagos, 7, p. 59-100.

Haug, E. 1910. Trait¢ de Géologie. III. Systeme Jurassique et
Crétacé. Masson, Paris, p. 1153-1171.

Howarth, M.K. 1992. Tithonian and Berriasian ammonites from
the Chia Gara Formation in Northern Iraq. Palacontology,
35(3) p. 597-655, 12 pls.

Hyatt, A. 1889. Genesis of the Arietitidae. Smithsonian contribu-
tions to knowledge. Washington, D.C., 67(11), pp. 1-238.

Imlay, R.W. 1938. Ammonites of the Taraises Formation of
northern Mexico: Geological Society of America Bulletin, 49,
p. 539-602.

Kemper, E., P.F. Rawson, & J.-P. Thieuloy. 1981. Ammonites of
Tethyan ancestry in the early Lower Cretaceous of north-west
Europe. Palaecontology, 24, p. 251-311.

Kilian, C.C.C.W. 1910. Erste Abteilung: Unterkreide (Palaeo-
cretacicum). Lieferung 2: Das bathyale Palacocretacicum im
stidostlchen Frankreich, p 169-288. In Friz Frech, Lethaea Ge-
ognostica, II. Das Mesozoicum, Band 3 (Kreide). Schweizer-
bart, Stuttgart.

Klein, J., 2005. Lower Cretaceous ammonites I, Perisphinctaceae
I. In W. Riegraf, ed., Fossilium Catalogus, I Animalia, Pars
139: Leiden, Backhuys Publishers, pp. 1-484.

Kvantaliani, 1., M. Topchishvili, M., Lominadze, T. & Shari-
kadze, M. 1999. Upon the Systematics of the Mesozoic Am-
monitida. Bulletin of the Georgian Academy of Sciences, 1,
pp-160.

Leanza, A.F. 1945. Ammonites del Jurasico superior y del Cre-
taceo inferior de la Sierra Azul, en la parte meridional de la
provincia de Mendoza. Anales del Museo de la Plata (NS Pal.),
1, p. 1-99, 23 pls.

Lisson, C.I., 1937. Dos Amonites del Peri: Boletin de Minas,
Lima, Talleres Graficos San Miguel, p. 3-9.

Munier-Chalmas, E.C.P.A. & de Lapparent, A. A. 1894. Note
sur la nomenclature des terrains sédimentaires. Bulletin de la
Societé Geologique de France (serie 3) 21(1893), p. 438-488.

Neumayr, M. 1875. Die Ammonitinen der Kreide und die Sys-
tematik der Ammonitiden. Zeitschr. deutsche. Geol. Gesell.,
27, p. 894-892.

Nikolov, T.G., 1963. New name for a Valanginian ammonite ge-
nus. Geological Magazine, 100, p. 94.

Nikolov, T.G. 1965. A new Valanginian ammonites (Dobrod-
geiceras benavidesi sp. nov.) from Peru. Doklady Bolgaroskoi
Akademii Nauk 18 (12): 1153-1155, fig.1.

Oloriz, F. & Tavera, J.M. 1979. Simospiticeras (Ammonoidea)
gen. nov. avance sobre nuevas morfologias pertenecientes
a la base del Tithonico superior en las Cordilleras Béticas
(zona Subbética). Cuadernos de Geologia, 8-9, p 181-189,

1 pl.

Pavlow, A.P. 1892. Ammonites de Speeton et leurs rapports avec
les ammonites des autres pays. In A. P. Pavlow & G. W. Lam-
plugh, Argiles de Speeton et leurs équivalents: Bulletin de la
Société Imperiale des Naturalistes de Moscou 8 (N.S.), v. 5,
no. 4, p. 455-570.

Pomel, A. 1889. Les céphalopods néocomiens de Lamoriciére.
Materieux por la Carte Geologique de 1"Argelie, (série 1,:
Paléontologie Monographique loc.) 2, 3-96.

Riccardi, A. C., & G. E. G. Westermann, 1970. The Valanginian
Dobrodgeiceras Nikolov (Ammonitina) from Peru. Journal of
Paleontology, v. 44, no. 5, p. 888-892.

Riccardi, A., G. E. G. Westermann, & R. Levy, 1971. The Lower
Cretaceous Ammonitina Olcostephanus, Leopoldia and Fa-
vrella from west-central Argentina. Palaecontographica, v.
136A, p. 83-121.

Roman, F. 1938. Les ammonites Jurassique et Crétacés. Masson
et Cie, Paris, 554 pp., 53 pls.

Sato, T. 1958. Présence du Berriasien dans la stratigraphie du
plateau de Kitakami (Japon septentrional). Bulletin de la So-
ciété Géologique de France, 6¢me Série, t 8 (6), p 585-599, pl
XXVIII.



72 PALEONTOLOGIA MEXICANA 62

Shome, S. & S. Bardhan. 2009. The genus Umiaites Spath, 1931
(Ammonoidea) from the Tithonian (Late Jurassic) of Kutch,
Western India. Palacontologia Electronica. Article Number
12:1-2A.

Spath, L.F. 1923. On Ammonites from New Zealand. Appendix
by Trechmann. The Jurassic Rocks of New Zealand. Geol.
Soc. London, Quart. Jour. 79, pp. 246-312.

Spath, L.F. 1924. On the ammonites of the Speeton Clay and the
subdivisions of the Neocomian: Geological Magazine, v. 61,
p. 73-89.

Spath, L.F. 1925. The collection of fossils and rocks from So-
maliland made by Messrs Wyllie and Smellie. Part 7. Ammo-
nites and Aptychi. Monographs of the Geology Department of
the Hunterian Museum of Glasgow University, 1, p. 111-164,
pls. 15-16.

Spath, L.F. 1931. Revision of the Jurassic cephalopod fauna of
Kacch (Cutch) L parts. 4-5. Memoirs of the Geological Survey
of India. Paleontologia Indica, n. s. 9, p 279-658, pl 48-124.

Steinmann G. 1890. Cephalopoda, p. 344-475. In G. Steinmann
and L. Doderlein (eds.), Elemente der Paldontologie, W. En-
gelmann, Leipzig.

Thieuloy, J.-P., & M. Gazay. 1967. Le genre Dobrodgeiceras
Nikolov en Haute Provence: Travaux du laboratoire de Géolo-
gie, Faculté des Sciences, Lyon, Nouvelle Série 14, p. 69-78.

Thieuloy, J.-P., 1969. Sur la présence du genre Capeloites Lisson
(Ammonoidea) dans le Néocomian des Basses-Alpes et la sig-
nification des espéces migratrices transatlantiques. Compte
Rendus Sommmaire des Séances de la Société géologique de
France, v. 1969, p. 256-258.

Uhlig, V.1903. Himalayan fossils. The fauna of the Spiti Shales.
Memoire geological Survey India. Palacontological Indica,
15/4, 511 p.

Wright, C. W., J. H. Calloman, & M. K. Howarth. 1996. Cre-
taceous Ammonoidea, in R. L. Kaesler, ed., Treatise on in-
vertebrate paleontology, Part L, Mollusca 4: The Geological
Society of America and the University of Kansas, Lawrence,

362 pp.

Wilke, H.-G., 1988. Stratigraphie und Sedimentologie der Kreide
im Nordwesten der Provinz Alicante (SE Spanien). Berliner
Geowissenschaftliche Abhandlungen Reihe, v. A95, 72 p.

Zittel, K.A. 1884 (1887). Traité de Paléontologie, t. 2. Paléozoolo-
gie, part. 1. Mollusques, Edition frangaise, Paris, 465-469.




