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Abstract—The Toarcian species Simpsonibelus dorsalis (Phillips), first established outside Western Europe, is
discussed. A single rostrum of this belemnite species was found in the clay f lysch (not in situ) of the Upper
Tauric (Yaman) formation of the Yaman Ravine located in the vicinity of the village of Prokhladnoe in the
southern part of the Crimean Peninsula. Based on the revision and overview of the available data on the
Lower Jurassic belemnites of the Crimea, it was found that the stratigraphic intervals to which their records
are confined (Lower Pliensbachian, uppermost Lower Toarcian–Upper Toarcian) fall on the phases of the
maximum taxonomic diversity of Early Jurassic belemnites in European seas. The mid-Bifrons chron (Fibu-
latum subchron) of early Toarcian appears to have been the most likely time for the migration of the S. dorsalis
(Megateuthididae) to the Crimean margin of the Tethys Ocean.
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INTRODUCTION
Lower Jurassic outcrops are confined to the south-

ern part of the Crimean Peninsula, and have been
studied by many geologists. These deposits are rela-
tively poor in fossils, which are also extremely
unevenly distributed throughout the succession, mak-
ing dating of individual intervals of the section diffi-
cult. The Lower Jurassic is represented here in two
tectonically isolated zones (Mountainous Crimean
and Lozovoe), separated by the sublatitudinal Bodrak
fault. In the Bodrak River basin (eastern part of the
Bakhchisaray Region) within the Mountainous
Crimean Zone (south of the Bodrak fault) it is com-
posed of sandstones of the Chenka Formation and fly-
sch of the Upper Tauric (Yaman) Formation, which
together with the Lower Tauric Formation are com-
bined into the Tauric Group (Upper Triassic–lower
Middle Jurassic). The interpretation of the origin of
the Lower Jurassic deposits of the Lozovoe Zone has
been a subject of debate. According to one point of
view, the Lower Jurassic deposits throughout the
Lozovoe Zone represent a stratified series, mainly
composed of the Eski Orda Formation, or Group.

This interpretation is best justified by Panov et al.
(1994, 2004, 2009). According to this view, the lower
part of the Lower Jurassic section in the Lozovoe
Zone of the Bodrak River valley is represented by the
Mender clayey series of the Eski Orda Formation
(upper Sinemurian–Pliensbachian), which to the
northwest, in the area of the Konsky Ridge, is con-
formably overlain by the Dzhidair Formation (Toar-
cian–lower Aalenian). According to another point of
view, the Eski Orda Formation (Group) within the
Lozovoe Zone is a tectonic mélange—a highly ground
clay matrix with a large number of blocks of different
sizes and ages (Koronovsky and Mileev, 1974; Yudin,
1993, 2011; Mileev et al., 2009; Ippolitov et al., 2015;
Zaitsev, 2021; Zaitsev and Ippolitov, 2023).

Upper Triassic and Lower Jurassic deposits contain
a relatively diverse fossil assemblage including foramin-
ifers, bivalves, cephalopods (nautiloids, ammonoids,
belemnoids), brachiopods, crinoids, as well as spore-
pollen associations. The fossils listed are described in
varying degrees of detail. Compared to others, ammo-
nites and brachiopods have been systematically stud-
ied best. Other groups are low in number and taxo-
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nomic diversity and are sometimes represented by
such fragmentary material that its identification is
almost impossible. Many fossils mentioned in the lit-
erature are not illustrated. In the area of educational
geological practice in the eastern part of the Bakhchis-
aray district, outcrops have been examined and new
clearings have been carried out year after year for many
decades by students and teachers from different uni-
versities. However, there is no consensus on the strati-
graphic range and structure of the Lower Jurassic
deposits. Additional difficulties are imposed by signif-
icant facies variability and insufficient exposure,
which complicates the stratigraphic interpretation of
fossil records.

One of the least studied groups of fossils of the Tau-
ric Group and the Eski Orda Formation/Group are
belemnites. This paper summarizes and analyzes the
available information on belemnite records in the
Lower Jurassic of the Crimean Peninsula. All these
finds come from a relatively small area of the Crimean
Mountains (Fig. 1a). The species Simpsonibelus dorsa-
lis (Phillips, 1867), discovered for the first time outside
Western Europe, is systematically described.

A REVIEW OF PREVIOUS RESEARCH 
ON BELEMNITES

M.V. Muratov found a small incompletely pre-
served rostrum, “barely noticeably spindle-shaped”,
which was later described as Nannobelus? pavlowiensis
sp. nov. (Menner and Erlanger, 1954, p. 230, pl. 1,

figs. 1–4, fig. 3) in the shales of the Tauric Group
(Upper Tauric Formation) near the village of Verkho-
rechye. The rostrum is unusual in that it has numerous
grooves: a long dorsal groove running from the edge of
the rostrum, a short alveolar ventral groove, as well as
paired dorsal-lateral and ventral-lateral grooves. The
authors of the species noted that in the number of
grooves it clearly differed from other species of the
genus Nannobelus: “the presence of grooves almost
along the entire length of the rostrum so distinctly sep-
arates the described belemnite from all forms known
to date that it would be most correct to assign it to a
separate genus, close to Nannobelus, but differing from
the latter in a number of derived characters that bring
it closer to Megateuthis or even to Belemnopsinae.
However, the extreme limitations of the material,
which do not allow us to evaluate the stability of these
characters, force us to refrain from establishing a new
genus for now” (Menner and Erlanger, 1954, p. 232).
It is noteworthy that in Nannobelus (Passaloteuthidi-
dae) grooves are usually absent, only lateral lines can
be developed in the form of two weakly expressed sub-
parallel depressions. The smooth surface of the ros-
trum in representatives of the genus Nannobelus was
also referred to by Krimholz (1965), who doubted the
generic placement of the specimen in question. The
description of the specimen also provides other char-
acters that contradict its affiliation with “true” belem-
nites (belemnitids): a very rough radial structure visi-
ble on the transverse fractures of the rostrum and turn-
ing into irregular granularity of the wall—these are the

Fig. 1. The belemnite localities discussed in the article (a), a photograph of a section of clayey flysch of the Upper Tauric (Yaman)
Formation in the Yaman Ravine with the marked area in the talus of which the described rostrum was found (b): (1) Lozovoe
Quarry on the right bank of the Salgir River in the vicinity of Simferopol; (2) Greek (old Kurtsovsky) quarry on the southern out-
skirts of Simferopol; (3) Volkovskaya Arroyo on the left bank of the Alma River; (4) Ammonite ravine in the area of the village of
Trudolyubovka; (5) northern slope of Mount Patil (Tatyanina Gorka) in the area of the village of Trudolyubovka; (6) northern
slope of Mount Bolshoy Kermen; (7) southwestern and southeastern slopes of Mount Sheludivaya in the area of the village of
Prokhladnoe; (8) Yaman Ravine in the vicinity of the village of Prokhladnoe. The territory of the Crimean Mountains is shaded
gray.
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characters known in aulacoceratids, the last represen-
tatives of which, according to Mariotti et al. (2021),
can be found in the Lower Jurassic. The rostrum in
question was also attributed to aulacoceratids by
Ippolitov et al. (2009).

The first description and illustration of a belemnite
from the Lower Jurassic of Crimea was published by
Krimholz and Shalimov (1961, p. 81, pl., fig. 6). The
only fairly large, well-preserved rostrum of Mega-
teuthis rhenana (Oppel), described by these authors
under the generic name Mesoteuthis Lissajous, 1915
(junior subjective synonym of Megateuthis Bayle, 1878
(Doyle, 1992; Dzyuba et al., 2015; and others)), was
discovered on the left bank of the Alma River in the
Volkovskaya Arroyo (Fig. 1a) 0.5 km from the mouth
in the clay shales of the Eski Orda Formation together
with late Toarcian ammonites of the Thouarsense Zone:
Grammoceras subquadratum Buckman, G. cf. thouar-
sense (d’Orbigny) and G. saemanni (Dumortier).

A “relatively well-preserved” rostrum identified as
Dactyloteuthis cf. attenuata Ernst, was described and
illustrated by Naidin (1964, p. 67, text-fig. 1). It is
small in size and relatively short and was found in a
siltstone bed of the Tauric Group, exposed at the base
of the southwestern slope of Mount Sheludivaya near
the village of Prokhladnoe (Fig. 1a). According to
Naidin, the studied rostrum had a very distinct ventral
groove, deep and narrow near its apex, but did not
exclude the possibility of a secondary deepening due
to erosion of the initially shallow groove. According to
Gustomesov (1967), the identification of this speci-
men should be revised. This conclusion should be fully
agreed with, given that the rostrum is cylindriconical
in outline and conical in profile, and in its better-pre-
served upper part is characterized by a cross-section
close to circular. These traits do not correspond to the
diagnostic characters of the genus Dactyloteuthis. The
upper layers of the rostrum are significantly destroyed
near the ventral groove, preventing a well-founded
conclusion about its taxonomic placement without
additional material. Judging by the size and shape of
the rostrum, the presence of an apical ventral groove,
and also taking into account the apical grooves on its
lateral sides, which Naidin (1964) describes as small
and wide, the belemnite is most closely related to the
genus Odontobelus (Toarcian–Lower Aalenian). Like
Megateuthis mentioned above, this genus is a member
of the family Megateuthididae (Dzyuba et al., 2015;
and others). From the Tauric Group, exposed in the
area of the village of Trudolyubovka (the more precise
location is unknown), Naidin (1964, p. 68, text-fig. 2)
described and illustrated another specimen, which
also clearly belongs to the megateuthidids. This speci-
men is represented by a fragment of the lower half of
the rostrum and was provisionally identified as Passa-
loteuthis (?) sp. Note that Gustomesov (1967) also
agreed with this provisional identification. However,
this rostrum differs from representatives of the genus
Passaloteuthis and the family Passaloteuthididae in

general in its well-developed dorsal-lateral grooves
and the presence (albeit weakly expressed) of an apical
ventral groove. Compared to the form found in the
vicinity of the village of Prokhladnoe, the rostrum in
question is noticeably laterally compressed and, in all
likelihood, represents a different species (or even a dif-
ferent genus) of megateuthidids.

According to Gustomesov (1967), belemnites of
the Eski Orda Formation in the area of the village of
Trudolyubovka are found in bioclastic limestones on
the northern slope of Mount Patil1, as well as in “sand-
stones and conglomerates” (apparently meaning lime-
stone conglomerate-breccias) on the right side of the
Ammonite Ravine very near the village (Fig. 1a). Ros-
tra are difficult to extract from solid rock. Based on the
studied material, collected mainly in limestones on
Mount Patil, it was concluded that the formation con-
tains only one species, and one of the most archaic
species of the genus Passaloteuthis–P. kamkinae Gus-
tomesov (Gustomesov, 1967, p. 121, pl. 1, figs. 1–7,
9–13, 15, 16), represented by 11 specimens (incom-
pletely preserved rostra and their fragments). A great
similarity was shown between this species and
P. armata (Dumortier), a Pliensbachian species (Weis
et al., 2018), which was considered by Gustomesov
(1967) to be late Sinemurian. On this basis, as well as
taking into account previously known finds of a late
Sinemurian (Lorraine) ammonite Echioceras rari-
costatum (v. Zieten) in the limestones of the Eski Orda
Formation on the northern slope of Mount Patil
(Kazakova, 1962), a conclusion was made about the
late Sinemurian age of Passaloteuthis kamkinae. It is
noteworthy that later, a large assemblage of both late
Sinemurian (Tatyanina Gorka, northern slope of
Mount Patil) and early Pliensbachian (Ammonite
Ravine) ammonites was identified from the limestone
blocks of the area under consideration (Zaitsev, 2021).
Considering the Pliensbachian–early Toarcian age
range of the genus Passaloteuthis (Weis et al., 2018;
etc.), it should be assumed that the species P. kam-
kinae is not older than the Pliensbachian, which con-
tradicts the data on ammonites from Tatyanina Gorka.
Ippolitov et al. (2015) assigned this species to the genus
Nannobelus, but this is hardly justified, since the ros-
trum of the latter is relatively shorter and more coni-
cal. In addition to ammonites and belemnites, records
of late Sinemurian crinoids (Klikushin, 1988),
Sinemurian–Pliensbachian spiriferid brachiopods
(Komarov et al., 2014), and Pliensbachian brachio-
pods in the middle and upper parts of the section
(Slavin, 1986) were also reported in the limestones of
Mount Patil. Apparently, for both localities P. kam-
kinae indicates Lower Pliensbachian. The section of
Ammonite Ravine limestones was compared by Zait-
sev (2021) based on ammonites with the boundary

1 The locality is also known as “Tatyanina Gorka” (Ippolitov
et al., 2015; Zaitsev, 2021).
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interval of the Lower Pliensbachian Jamesoni–Ibex
zones.

The species Acrocoelites quenstedti (Oppel) (Gus-
tomesov, 1967, p. 124, pl. 1, fig. 8: Mesoteuthis quenst-
edti auct.) was described and illustrated from the
Upper Tauric Formation. It was found on the south-
eastern slope of Mount Sheludivaya (near the village
of Prokhladnoe) (Fig. 1a) and is represented by a sin-
gle well-preserved rostrum. This species of mega-
teuthidids is known from the upper parts of the Upper
Toarcian and Lower Aalenian (Doyle, 1990; Schlegel-
milch, 1998; etc.).

The results of the initial stage of research are
reflected in a reference book on the Jurassic cephalo-
pods of Ukraine (Paryshev and Nikitin, 1981), which
lists the names of all the Early Jurassic belemnites
found in Crimea, and publishes their images and data
on their stratigraphic distribution.

Numerous belemnite rostra were found in red-
brown limestone blocks in the vicinity of Simferopol
(Dekhtyareva et al., 1978; Ippolitov et al., 2008; Zai-
tsev and Ippolitov, 2015). The first of the works
(Dekhtyareva et al., 1978) only provides a list of five
taxa, determined from collections in a quarry near the
village of Petropavlovka; descriptions and images are
not provided. The host beds were dated by the authors
as Toarcian. More extensive lists of taxa are contained
in the other two works, in which belemnites were iden-
tified by Ippolitov. These same works provide infor-
mation on ammonites.

For instance, based on a study of 625 specimens
collected in the Lozovoe quarry, located on the right
bank of the Salgir River in the upper reaches of the
Simferopol Reservoir (Fig. 1a), a rich assemblage of
Toarcian belemnites was recovered from a block of
cherry-red crinoid limestone, numbering 20 species
belonging to the genera Acrocoelites, Odontobelus
(=A. (Odontobelus) auct.), Megateuthis (including
Mesoteuthis, listed as a separate genus), Brevibelus
(Megateuthididae), Rhabdobelus (Hastitidae), “Cata-
teuthis” (Passaloteuthididae) and Holcobelus (Holco-
belidae) (Ippolitov et al., 2008). In most cases, the
names of the species were not given. Odontobelus ernsti
(Schlegelmilch), O. curtus (d’Orbigny), Acrocoelites
stimulus (Dumortier) [=A. subtenuis (Simpson) after:
Doyle, 1990], Rhabdobelus aff. exilis (d’Orbigny) and
R. serpulatus (Quenstedt) were listed and illustrated.

In the Greek (old Kurtsovsky) quarry, located on
the southern outskirts of Simferopol (Fig. 1a), based
on the study of 72 specimens, two belemnite assem-
blages were established (Zaitsev and Ippolitov, 2015).
The first assemblage includes Passaloteuthis aff. ima
(Lang), Nannobelus delicatus (Simpson) = ? N. demis-
sus (Simpson) and Coeloteuthis sp. juv. (Passaloteuth-
ididae), the second—Bairstowius scolops (Simpson)
(Hastitidae), “Coeloteuthis” oravica (Činčurová) sensu
Weis et Thuy, Passaloteuthis cf. cuspidata (Simpson)
(assigned by Ippolitov to the genus Nannobelus). A

fragment of the apical part of the rostrum was also
found in the talus, belonging to a representative of the
genus Gastrobelus and identified as G. cf. teres (Stahl)
(Passaloteuthididae). Species of the genus Nannobelus
and Passaloteuthis cf. cuspidata are not illustrated. It is
worth noting the rather large similarity of P. aff. ima
with the species P. kamkinae Gustomesov, established
in Crimea and discussed above. It seems that these are
the same species. The composition of both belemnite
assemblages suggests the presence of the Sinemurian–
Pliensbachian boundary beds. However, they also
contain purely Pliensbachian (Bairstowius scolops) or
Pliensbachian–Lower Toarcian taxa (Passaloteuthis,
Gastrobelus) (Schlegelmilch, 1998; Doyle, 2003; Weis
et al., 2018; etc.), and therefore the host deposits
should be attributed to the Lower Pliensbachian. This
opinion generally confirms Ippolitov’s identifications,
with the exception of the interpretation of the age of
the rostrum of Gastrobelus, which was conditionally
assigned to the species G. teres, characteristic of the
Upper Pleansbachian. The discovered specimen is
similarly tentatively comparable to G. ventroplanus
(Voltz), characteristic of the boundary lower-upper
Pliensbachian deposits of Europe (Weis et al., 2018;
and others). The presence of the lower Pliensbachian
in the section does not contradict the data on ammo-
nites (Zaitsev and Ippolitov, 2015).

Ippolitov (Ippolitov et al., 2015) also identified and
illustrated the Late Toarcian belemnites Odontobelus
ernsti, O. curtus, Dactyloteuthis levidensis (Simpson)
sensu Schlegelmilch (Megateuthididae) and Rhabdo-
belus exilis (Hastitidae), discovered in brown-red
micritic limestones on the northern slope of Mount
Bolshoy Kermen (Fig. 1a). The rostrum illustrated
under the name D. levidensis (Ippolitov et al., 2015,
pl. 1, fig. 1), like the specimen with which it is identi-
fied (Schlegelmilch, 1998, pl. 11, fig. 4), appears to be
a variety of D. incurvata (v. Zieten) poorly character-
ized by apical grooves, hence, a targeted study of the
limits of variability of the latter species is needed.
According to the same paper, at the above-mentioned
Tatyanina Gorka locality in the Bodrak River valley to
the south of the village of Trudolyubovka, a block of
Late Sinemurian–Pliensbachian limestone from the
Mender Series contained a belemnite assemblage of
the late Toarcian–Aalenian appearance: Megateuthis
(=Mesoteuthis auct.) spp. (15 specimens), Holcobelus
ex gr. tschegemensis (Krimholz) (three specimens) and
Rhabdobelus aff. exilis (one specimen). Belemnites are
found in close proximity to blocky limestones. Images
are provided and a conclusion is made about the
mélange nature of the Eski Orda Formation.

The present study shows that the established taxo-
nomic diversity of Early Jurassic belemnites is rela-
tively small, with the exception of the Early Pliensba-
chian and Late Toarcian assemblages. In most of the
Lower Jurassic, records are rare or completely absent.
Specific collection levels in the sections of some of
them are not precisely known. The identification of a
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number of them also raises many questions. It seems
appropriate to quote two outstanding researchers of
Jurassic cephalopods who wrote about Crimean bel-
emnites: “The rarity of belemnites and the absence,
sometimes, of other fauna force us to strive to use
every grain of available material, despite its usually
very poor preservation” (Krimholz, 1931, p. 3); “In
view of the poverty of fossils in the Tauric Group, each
find of organic remains and its study are of interest,
allowing us to judge more definitely the age and divi-
sion of the series in each separate area” (Gustomesov,
1967, p. 121).

Of particular interest are fossils with localities and
taxonomy are precisely known, as they allow more
reasonably date and correlate the sediments. In 2021,
during a field course geological practice in the eastern
part of the Bakhchisarai District of Crimea,
A.Yu. Davydov, a student of the National Research
University of Belgorod found a belemnite rostrum,
described below.

SYSTEMATIC PALEONTOLOGY
Family Megateuthididae Sachs et Nalnjaeva, 1967

Genus Simpsonibelus Doyle, 1992
Simpsonibelus dorsalis (Phillips, 1867)

Belemnites dorsalis: Phillips, 1867, p. 58, pl. 10, fig. 24.
Simpsonibelus dorsalis: Doyle, 1992, p. 54, pl. 20, figs. 11–16;

pl. 21, fig. 8 (cum syn.).

L e c t o t y p e. Oxford University Museum of Nat-
ural History, specimen OUMNH no. J15203 (Phil-
lips, 1867, pl. 10, fig. 24, l'); North Yorkshire, Saltwick
Bay near Whitby; Upper Lias (probably bituminous
shales of the Falciferum Subzone); designated in:
Riegraf et al. (1984).

D e s c r i p t i o n (Fig. 2). The rostrum is small-
sized, elongated. The outline is cylindriconical. The
profile is subhastate, somewhat asymmetrical. The
apical region is moderately elongated. The apical dor-
solateral and ventral grooves are well defined, they are
slightly deepened due to leaching. The cross section is
rounded subquadrate, dorso-ventrally depressed on
the entire length of the rostrum. The tip of the alveolus
is prominently ventrally displaced.

D i m e n s i o n s  i n  m m  a n d  r a t i o s2

C o m p a r i s o n. It is clearly distinguished from
other species of the genus Simpsonibelus–S. expansus
(Simpson, 1855) and S. lentus (Simpson, 1855)—by its
depressed cross-section, and, in comparison with
S. lentus, it is also less elongated.

R e m a r k s. Due to the incomplete preservation of
the alveolar part of the rostrum, it is not possible to
determine whether the studied belemnite had a short
median alveolar groove on the dorsal side, the devel-
opment of which was noted for individual specimens
of the described species (Phillips, 1867; Doyle, 1992).
Depressed cross section of the rostrum is extremely
rare in representatives of the family Megateuthididae,
and therefore the studied specimen, despite some
deformation, is easily identified to the species level.
Representatives of the genus Simpsonibelus (Toar-
cian–early Aalenian) are known from Western Europe
and East Greenland, while the species S. dorsalis was
previously reliably identified only in England and
southern Germany (Phillips, 1867; Riegraf et al.,
1984; Doyle, 1991, 1992; Rita et al., 2021). This find
points to the Lower–Upper Toarcian boundary
deposits. In England, S. dorsalis is most numerous and
has the greatest range of stratigraphic distribution
(Doyle, 1990, 1992). It has been shown that since its
first appearance in the Serpentinum chron, following
the major Toarcian oceanic anoxic event (T-OAE),
the abundance of this species there has steadily
increased, which led to its dominance in belemnite
communities, especially in the Bifrons–Variabilis
chrons (De Baets et al., 2021). Meanwhile, in south-
ern Germany this species is known from a very narrow
stratigraphic interval—the Fibulatum Subzone of the
Bifrons Zone and was identified based on 40 speci-
mens (Riegraf et al., 1984). Hence, it seems reasonable
to assume that the geographic range of S. dorsalis
expanded to its maximum in the Fibulatum Subchron.
Accordingly, it is quite likely that this species reached the
Crimean margin of the Tethys Ocean at the same time.

L l Dv Dl l/Dv ×100% Dl/Dv ×100%

48.5 42.3 7.3 8.5 580 116

2 Measurements were made of the total preserved length of the
rostrum (L), length from apex to tip of alveolus (l), dorsoventral
diameter at the tip of the alveolus (Dv), lateral diameter at the
tip of the alveolus (Dl).

Fig. 2. Simpsonibelus dorsalis (Phillips, 1867), specimen
GEOKHRON 2097/2: (a) cross-section at the anterior
end, (b) right lateral view, (c) ventral view, (d) left lateral
view; southwestern Crimea, environs of the village of
Prokhladnoe, right side of the Yaman Ravine; Upper Tau-
rian (Yaman) Formation, talus.

10 mm
(a)

(b) (c) (d)
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One must agree with Doyle (1992) that “Meso-
teuthis dorsalis Phill.” from the Toarcian Cherek Bez-
ingievsky locality in the Northern Caucasus (Krim-
holz, 1931, p. 18, pl. 1, figs. 9–11) most likely belongs
to a representative of the genus Hastites (family Hastit-
idae). The rostra, which are close to subhastate in
shape and described under this name, are laterally
compressed and completely lack grooves.

O c c u r r e n c e. Lower–Upper Toarcian, Fal-
ciferum Subzone of the Serpentinum Zone–Dispansum
Zone of England; Lower Toarcian, Fibulatum Sub-
zone of the Bifrons Zone of Southern Germany and
presumably the same stratigraphic interval in Crimea.

M a t e r i a l. Specimen GEOKHRON,
no. 2097/2; Crimea, vicinity of the village of Prokh-
ladnoe, the right side of the apertural region of the
Yaman Ravine in the area of development of clayey
flysch of the Upper Tauric (Yaman) Formation in the
upper part of the talus, not far from bedrock outcrops
with expressive folds of submarine landslide (Figs. 1a;
1b); collection of A.Yu. Davydov, 2021; housed in the
Collective Use Center “GEOKHRON Collection” at
the A.A. Trofimuk Institute of Petroleum Geology
and Geophysics SB RAS (IPGG SB RAS, Novosi-
birsk).

RESULTS AND DISCUSSION
As follows from the above analysis of the results of

previous studies, in the Lower Jurassic of Crimea there
are only two intervals characterized by belemnites: the

lower Pliensbachian (the most probable interval of the
Jamesoni–Ibex ammonite zones) and the upper part of
the lower–upper Toarcian with a bipartite subdivision
of the latter (Fig. 3). It is noteworthy that these strati-
graphic intervals are precisely the phases of maximum
taxonomic diversity of Early Jurassic belemnites in the
European seas, for which they are generally known
since the Hettangian (Dera et al., 2016). The following
major phases of diversification of this cephalopod
group in the Jurassic were recognized by the authors of
the latter study for the Early Bajocian and Oxfordian.
It is assumed that the diversification of belemnites
could have been facilitated by moderately warm sea-
water temperatures, which had a positive effect on the
rate of their metabolism, population changes, and the
evolutionary rates.

With the exception of the family Holcobelidae
(genus Holcobelus) from the suborder Belemnopseina,
all other taxa identified in Crimea are from the subor-
der Belemnitina, mainly the families Passaloteuthidi-
dae and Megateuthididae. Despite the relatively large
number of belemnite records in the Toarcian, there is
no clear evidence yet that the resumption of mass col-
onization of the Crimean margin of the Tethys Ocean
by belemnites could be associated with the spread of
anoxic conditions in the seas of Central and North-
western Europe caused by the T-OAE at the end of the
Tenuicostatum chron–beginning of the Serpentinum
chron. For example, it was at this time that the mass
colonization of belemnites of the Arctic seas occurred
for the first time, which, as suggested, could have been

Fig. 3. Stratigraphic ranges of belemnite taxa known from the Lower Jurassic of Crimea. Compiled from numerous sources (see
text). For taxa with unclear stratigraphic position, ranges are shown taking into account data on their distribution in European
sections (thin lines). The interval corresponding to the major Toarcian oceanic anoxic event (T-OAE), which had the most dra-
matic effect on the biota of the seas of Central and Northwestern Europe, is highlighted in grey. L.—lower, U.—upper.
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associated with a strong reduction in their usual food
source (benthic organisms) in the European seas
(Dzyuba et al., 2015).

The species Simpsonibelus dorsalis, identified for
the first time from the territory of Crimea, supple-
ments the paleontological characteristics of the Upper
Taurican (Yaman) Formation. Based on the results of
the study, including the analysis of known localities of
S. dorsalis, it was concluded that the most likely time
for the migration of the species to the Crimean margin
of the Tethys Ocean was the early Toarcian Fibulatum
subchron (middle of the Bifrons chron).
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