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Abstract—The Late Tithonian ammonites Paraulacosphinctes cf. transitorius (Oppel) and P. cf. senoides Tav-
era from the Feodosiya section boundary Tithonian-Berriasian beds of the Crimea are described. These spe-
cies allow the correlation of the beds with P. cf. transitorius recognized in the Crimea with the Upper Titho-
nian Substage of the Western European scale. Based on magnetostratigraphic data, these beds supposedly

correlate with the Durangites Zone.
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INTRODUCTION

The biostratigraphy of the Tithonian Stage of the
Mountainous Crimea is poorly studied. The existing
zonal schemes of the Tithonian of this region are pre-
liminary and are based on isolated ammonite occur-
rences. The history of studies of the Tithonian Stage in
the Crimea has been discussed in detail by Arkadiev
and Rogov (2006). Characteristic Tithonian ammo-
nites were until recently only described and figured in
a few publications (Ovechkin, 1956; Khimshiashvili,
1967; Arkadiev, 2004; Arkadiev and Rogov, 2006; Ark-
adiev et al., 2006). Hence, any new discovery of Titho-
nian ammonites is of significant interest for biostratig-
raphy because it can allow refinement of the Jurassic—
Cretaceous boundary and facilitate a more precise
correlation.

For many years I have been studying the Jurassic—
Cretaceous boundary beds of the Mountainous
Crimea. In 2002, a Late Tithonian ammonite Oloriz-
iceras cf. schneidi Tavera was found for the first time in
the Feodosiya section of the Eastern Crimea (Ark-
adiev, 2004). Later, Paraulacosphinctes cf. transitorius
(Oppel) (Plate, fig. 4) was identified from the section
near the village of Yuzhnoe (Sultanovka) (Arkadiev

and Rogov, 2006). Based on these ammonites, Beds
with Oloriziceras cf. schneidi and Beds with Paraula-
cosphinctes cf. transitorius were recognized in the
Upper Tithonian of the Eastern Crimea (from bottom
to top) (Arkadiev and Rogov, 2006). However, it
should be noted that these stratigraphic units were rec-
ognized in separate sections.

All known and previously figured specimens of P.
transitorius from the Mountainous Crimea (there are
only two) are poorly preserved, which casts some
doubt on their usefulness for the refined Tithonian
stratigraphy. In 2009, in the course of work on magne-
tostratigraphic studies of the Jurassic—Cretaceous
boundary in the Eastern Crimea I, together with geol-
ogists A.Yu. Guzhikov and A.G. Manikin from Sara-
tov University, and V.A. Perminov, a geologist from
Feodosiya, re-examined the Upper Tithonian section
in the Dvuyakornaya Bay for paleomagnetic probes.
The section is composed of clay with thin interbeds of
detrital limestones (Dvuyakornaya Formation) and
was described previously by Arkadiev et al. (2006) (fig-
ure). In the lower part of this section, small poorly pre-
served ammonites were found, Haploceras sp., Lyto-
ceras sp., Holcophylloceras sp., and Ptychophylloceras

Late Tithonian ammonites of the genus Paraulacosphinctes from the Eastern Crimea.

Figs 1—4. Paraulacosphinctes cf. transitorius (Oppel). (1) specimen no. 3/382: (1a) lateral view, x1, (1b) ventral view, x1, (1c) the
same, x2; (2) specimen no. 1/382, lateral view, x1; (3) specimen no. 2/382, lateral view, x1; Eastern Crimea, Dvuyakornaya Bay,
Upper Tithonian, Beds with P. cf. transitorius; coll. V.V. Arkadiev; (4) specimen no. 3/378, lateral view, x1; Eastern Crimea, vicin-
ity of the village of Ordzhonikidze, 1 km southeast of the village of Yuzhnoe; Upper Tithonian, beds with P. cf. transitorius; coll.

V.V. Arkadiev.

Fig. 5. Paraulacosphinctes cf. senoides Tavera, specimen no. 5/382, lateral view, x1, Eastern Crimea, Dvuyakornaya Bay, Upper

Tithonian, Beds with P. cf. transitorius, coll. V.V. Arkadiev.
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Dvuyakornaya Formation section (Upper Tithonian) in the Dvuyakornaya Bay of the Eastern Crimea.
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cretions, 9) ammonite occurrences, 10) location of the section examined.

sp., which do not provide precise dating. Possibly,
Members 1—6 correspond to the Middle Tithonian.
The upper Tithonian ammonite Oloriziceras cf.
schneidi was identified from 2 m below the top of
Member 7 (Arkadiev, 2004). In 2009, several speci-
mens of Paraulacosphinctes cf. transitorius (Oppel)
and P. cf. senoides Tavera were found in the upper part
of Member 9. Therefore, for the first time the succes-
sion of the Late Tithonian ammonite taxa was prelim-
inarily recognized. The beds with P. cf. fransitorius in
the section Dvuyakornaya Bay, apparently correlate
with the equivalent beds near the village of Yuzhnoe
recognized previously (Arkadiev and Rogov, 2006).
This allows the refinement of the generalized Titho-
nian—Berriasian section of the Feodosiya area.

STRATIGRAPHY AND GEOLOGICAL CORRELATION  Vol. 19

MATERIAL

Ammonites described in this paper are housed in
the Museum of Paleontology and Stratigraphy of the
Department of Dynamic and Historical Geology of
St. Petersburg State University (coll. no. 382).

SYSTEMATIC PALEONTOLOGY

Family Perisphinctidae Steinmann, 1890
Genus Paraulacosphinctes Schindewolf, 1925
Paraulacosphinctes cf. transitorius (Oppel)
Plate, figs. 1—4
Paraulacosphinctes cf. transitorius: Zeiss, 2001,
p. 62, fig. 22; pl. 19, figs 1, la; Arkadiev and Rogov,
2006, p. 95, pl. 1, fig. 10.
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Shell shape. The shell is large, discoidal, evolute,
with flattened flanks. The adult whorls are more
strongly evolute. The venter is rounded. The cross-
section is highly oval. The umbilicus is wide, shallow,
with a steep wall.

Ornamentation. The flanks of adult whorls possess
coarse bipartite ribs. The ribs begin near the umbilical
seam are rursiradiate before the umbilical shoulder,
later bending and at a small angle running across the
flank. In the middle of the whorl the ribs are very
slightly prorsiradiate. In the upper third of the whorl
each rib dichotomizes into two equal branches, with
the posterior branch slightly inclined backward. Sin-
gular ribs are very uncommon (one—two per whorl).
The ornamentation of young whorls (Dm to 25—
30 mm) differs in the ribs being less bent. On the ven-
ter, the ribs are interrupted by a distinct smooth ventral
band.

Dimensions in mm and ratios, number of ribs:

Number
Spec- of ribs
imen Dm WH Ww uw WH/ WW/ UW/ per 1/2 whorl
Dm Dm Dm
no. Inter- Exter-
nal nal
2/38295.0 31.5 ? 39.5 33 ? 42 39 78
1/382 87.0? 30.0? ? 39.0 34 ? 45 37 74
3/38255.0 20.5 ? 220 37 ? 40 35 69
4/38241.8 145 ? 16.7 35 ? 40 28 54

Comparison. The specimens described are most
similar to those figured by Tavera (1985, pl. 11, figs. 1—
5) from the Upper Tithonian of Spain.

Remarks. This species is distinguished from species
of a similar genus Oloriziceras by finer ornamentation
and by the presence of the ventral band. It is distin-
guished from the Late Tithonian genus Zittelia by the
lack of constrictions.

Occurrence. Upper Tithonian, Simplisphinctes
Zone— Microcanthum Zone, transitorius Subzone
Morocco; Microcanthum Zone, transitorius Subzone—
Durangites Zone (?) of Spain; Microcanthum Zone,
transitorius Subzone of Czech Republic, Bulgaria and
Northern Caucasus. Upper Tithonian, Beds with P. cf.
transitorius of the Mountainous Crimea.

Material. 4 specimens (no. 1—4/382) from the
Eastern Crimea (vicinity of the village of Ordzhoni-
kidze, Dvuyakornaya Bay).

Paraulacosphinctes cf. senoides Tavera
Plate, fig. 5
Shell shape. The shell is large, evolute, discoidal,
with flattened flanks. The shape of the venter is
unknown. The umbilicus is wide, shallow, with a steep
wall.
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Ornamentation. The flanks possess thin bipartite
ribs. The ribs begin near the umbilical seam are rursir-
adiate before crossing the umbilical shoulder, later
bending and are slightly inclined forward across the
flank. In the upper third of the whorl each rib is
divided into two equal branches. A few singular ribs are
present (one—two per whorl).

Dimensions in mm and ratios, number of ribs:

Number

Spec- of ribs per

imen Dm WH WwuUw WH/ WW/UW/" 172 whorl
Dm Dm Dm

no- Inter- Ex-

nal terna

5/382 69.0 240 ? 295 35 ? 43 50 98

Comparison. The specimens described are most
similar to the holotype of P. senoides figured by Tavera
(1985, pl. 13, fig. 1) from the Upper Tithonian of
Spain. This species differs from P. transiforius in the
finer and more densely spaced ribbing.

Occurrence. Upper Tithonian, Microcanthum
Zone, transitorius Subzone—Durangites Zone of
Spain. Upper Tithonian, Beds with P. cf. transitorius,
Mountainous Crimea.

Material. 2 specimens (no. 5—6/382) from the
Eastern Crimea (vicinity of the village of Ordzhoni-
kidze, Dvuyakornaya Bay).

DISCUSSION

Stratigraphic Distribution of Ammonites

Presence of the genus Paraulacosphinctes in the
section studied suggests the Late Tithonian age of the
host beds. However, it is impossible to judge upon the
correlation of the host rocks to any zone of the stan-
dard Tithonian succession based solely on ammonites.
The stratigraphic distribution of P. transitorius (Oppel)
is mainly restricted to the transitorius Subzone of the
Microcanthum Zone. However, in Morocco this spe-
cies was recorded in the Simplisphinctes Zone (Ben-
zaggagh, 2000), and in open nomenclature, this spe-
cies was recorded in the Durangites Zone of Spain
(Enay and Geyssant, 1975). P. senoides Tavera was
previously described from the tfransitorius Subzone and
the Durangites Zone of Spain (Tavera, 1985). It is
noteworthy that the Late Tithonian perisphinctids
(genera Paraulacosphinctes, Oloriziceras, and Zittelia)
are very similar, and their identification is very difficult
when the material is poorly preserved.

Magnetostratigraphic data obtained by A.Yu.Gu-
zhikov and A.G. Manikin can be used to refine the
stratigraphy of the Beds with P. cf. transitorius. In the
Dvuyakornaya Bay Section, the Beds with P. cf. tran-
sitorius correspond to the magnetozone of mainly
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reversed polarity which can only be an equivalent of
the chrone M19r (Arkadiev et al., 2010). Other large
magnetozones in the upper part of the Tithonian are
unknown, hence, the beds can be only correlated with
the Durangites Zone in the Spanish section Puerto
Escano (Pruner et al., 2010).

Thus, taking into account a combination of exist-
ing bio- and magnetostratigraphic data, the recog-
nized beds with P. cf. transitorius can tentatively be
correlated with the Durangites Zone of the standard
scale (Geyssant, 1997; Zeiss, 2003).

CONCLUSIONS

(1) Species of the genus Paraulacosphinctes (P. cf.
transitorius (Oppel) and P. cf. senoides Tavera) are
identified and described from the Dvuyakornaya For-
mation of the Eastern Crimea.

(2) For the first time, the succession of the Late
Tithonian ammonites is established in a single section
(bottom Oloriziceras, top Paraulacosphinctes). Beds
with Oloriziceras cf. schneidi and beds with Paraula-
cosphinctes cf. transitorius are recognized. These new
units are recognized as “Beds” because they do not
have paleontologically-based boundaries with the
underlying and overlying strata.

(3) Based on ammonites, the recognized beds can
be correlated only with the Upper Tithonian (transito-
rius Subzone— Durangites Zone).

(4) Based on magnetostratigraphic data, beds with
Paraulacosphinctes cf. transitorius of the Eastern
Crimea correlate with the Upper Tithonian Durangites
Zone.

Further studies in this region will allow more pre-
cise age determination and the recognition of the
Jurassic—Cretaceous boundary.
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