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Abstract

Palaeontological data on the Caucasus are highly important for large-scale stratigraphical and palaeobiogeographical
assessment of the northern Tethyan margin, but this information is often scarce and not available in English. Field stud-
ies in the Northern Caucasus have now permitted to amass some new data. Two belemnite species are described from
the stratotype section of the Kamennomostskaja Formation (Callovian, Middle Jurassic) near the town of Kamennom-
ostskij in Adygeja (Northern Caucasus). These are Belemnopsis subhastata (von Zieten, 1831) and Rhopaloteuthis ominosa
Gustomesov, 1968. The latter is a rare species, and the present find allows new insights into its taxonomy. A palyno-
logical analysis of the belemnite-bearing sample was carried out, and a diverse assemblage of dinocysts, acritarchs and
prasinophytes, plus pollen and spores recognised. The most abundant palynomorphs are Micrhystridium and Classopol-
lis. Data on belemnites coupled with those on palynomorphs indicate the early Callovian age of the sample level. This
interpretation differs slightly from previous conclusions based on ammonites and dinocysts. If this age is correct, the
degree of condensation of Callovian deposits in the section studied was lesser than previously assumed.
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1. Introduction Seton et al.,, 2012) and belonged to the Mediter-

ran-Caucasian Subrealm/Province (Westermann,

Stratigraphical and palaeobiogeographical re-
constructions for the northern Tethyan margin
during the Jurassic require palaeontological data
on different fossil groups from many regions. One
of the most important of those regions is the Cau-
casus which occupied a prominent position along
this margin between the Eurasian platforms in the
north and numerous terranes in the south (Stampfli
& Borel, 2002; Golonka, 2004; Ruban, 2006, 2007a;

2000). Although a plethora of palaeontological data
have been accumulated for this region (Rostovtsev
et al., 1992), some fossil groups remain insufficient-
ly studied. These include Callovian belemnites and
palynomorphs from the western part of the North-
ern Caucasus. The former were reviewed briefly by
Krimholz (in Rostovtsev et al., 1992), and the latter
were considered by Gaetani et al. (2005). Those pre-
liminary overviews also stressed the importance of
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these groups for regional/interregional stratigraph-
ical correlations. Belemnites and palynomorphs
may be particularly useful with regard to the ex-
isting puzzle of ammonite-based dating of Callo-
vian strata in the Northern Caucasus. Although an
early-middle Callovian date is widely accepted,
some finds and interpretations have implied slight-
ly different ages (even Bathonian) of those deposits
(Lominadze, 1982; Rostovtsev et al., 1992; Gaetani
et al., 2005; Mitta, 2011).

Field work in the Northern Caucasus in July
2014 were aimed at belemnite sampling in the stra-
totype section of the Kamennomostskaja Formation
(lower-middle Callovian, Middle Jurassic) near the
town of Kamennomostskij (Majkop District, south-
ern Republic of Adygeja, southwestern Russia; see
Fig. 1). These works were preceded by investiga-
tions of the same section conducted since 1997 (e.g.,
Ruban, 2004, 2007b). The main target of the present
paper is to provide descriptions and illustrations of
the newly collected fossils. More generally, palae-
ontological data on the Caucasus were rarely pub-
lished in any language other than Russian, and this
gap should be filled in order to make the record of
this region accessible to the above-mentioned strati-
graphical and palaeobiogeographical studies con-
cerning the development of the northern Tethyan
margin during the Jurassic.

2. Geological setting

In the Middle Jurassic, the Caucasus was an ac-
tive tectonic domain located to the south of the Rus-
sian Platform; island arcs and elongated sea basins
existed there (Ershov et al., 2003; Ruban, 2006; Sain-
tot et al., 2006; Adamia et al., 2011; Nikishin et al.,
2012). Callovian deposits are distributed locally in
the Northern Caucasus, and their age is established
with ammonites and brachiopods (Rostovtsev et al.,
1992). Lower-middle Callovian deposits are chiefly
siliciclastic with a total thickness up to 600 m; these
overlie unconformably the older Mesozoic (Trias-
sic and Jurassic) sedimentary rocks (Rostovtsev et
al., 1992; Ruban, 2007b). Upper Callovian strata are
basal layers of the thick Upper Jurassic carbonate
platform succession, and these are separated from
the lower-middle Callovian deposits by erosional
surface (Rostovtsev et al., 1992; Ruban, 2012; Kise-
lev et al., 2013).

The Kamennomostskaja Formation comprises
the lower-middle Callovian deposits in the Laba
area of the western part of the Northern Cauca-
sus (Rostovtsev et al., 1992). Its stratotype section
is a natural outcrop in the steep left slope of the

Khadzhokh Canyon of the Belaja River near the
town of Kamennomostskij (Fig. 1). Conglomerates,
sandstones and shales of shallow-marine origin
with abundant faunal remains (ammonites, belem-
nites, bivalves, brachiopods and echinoids), large
plant remains, and trace fossils are present in this
section; the total thickness of these deposits is ~7
m (Lominadze, 1982; Rostovtsev et al., 1992; Ruban,
2004, 2007a, b; Gnezdilova & Ruban, 2014). Some
characteristic features of condensed sections (Heim,
1934; Loutit et al., 1988; Gémez & Ferndndez-Lopez,
1994; Collin et al., 2005; Catuneanu, 2006; Zorina et
al., 2009; Scarponi et al., 2013) are evident there (Gn-
ezdilova & Ruban, 2014). These include concentra-
tions of fossils of different age in very thin layers
(not a result of reworking), presence of glauconite,
etc. The condensation appears to be local because
the formation is much thicker in some other areas.

3. Material and methods

Belemnite remains are common in the section
studied, although identifiable pieces are rare. Four
belemnite rostra that allow taxonomic identifica-
tion were collected from the studied section. Al-
though some were found loose, all belemnites can
be attributed to the same sandstone layer (Fig. 1).
All illustrated Caucasian specimens are stored in
the Central Siberian Geological Museum (CSGM)
in Novosibirsk (Russia). The specimens were care-
fully examined, measured and identified (by O.S.
Dzyuba). Belemnite terminology follows Doyle &
Kelly (1988) and Mariotti (2003). Abbreviations in
the descriptions follow Doyle & Kelly (1988): L, to-
tal preserved length; I, length from apex to tip of al-
veolus; Dv, dorso-ventral diameter at the tip of the
alveolus; D], lateral diameter at the tip of the alveo-
lus; Dv__, maximum dorso-ventral diameter; DI__,
maximum lateral diameter; X, length from apex to
Dv__ . Rostra were coated with magnesium oxide
prior to photography.

Micropalaeontological investigation of the sand-
stone sample with fragments of belemnite rostra
was attempted in order to assure stratigraphic
control. In such a strongly condensed succession
as represented in the studied section (Gnezdilova
& Ruban, 2014), even closely located layers may
significantly differ in age. That is why age determi-
nation based on belemnites and microfossils from
the same (!) sample provides valuable matter for
further thoughts. The sample was proceeded by
a standard procedure (cleaning with hydrochloric
and hydrofluoric acids, pyrophosphate treatment,
and separation of organic and mineral components
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in heavy Cd liquid on centrifuge). After initial
preparation, the palynological objects were exam-
ined with a Zeiss Primo Star microscope, the images
were obtained with Zeiss Axioskop 40 and Canon
PowerShot G10. The attempted analysis permitted
to find diverse palynomorphs, including marine
microphytoplankton and pollen and spores of ter-
restrial plants. For statistical treatment of palyno-
logical spectra and their interpretation, no fewer
than 200 grains were counted.

4. Palaeontological description
of belemnites

Subclass Coleoidea Bather, 1888

Order Belemnitida von Zittel, 1895

Suborder Belemnopseina Jeletzky, 1965

Family Belemnopseidae Naef, 1922 (emend.
Jeletzky, 1946)

identified belemnites

Kamennomostskij

stratotype section of the
Kamennomostskaja Fm.

sandy+carbonate shales

O limestones

erosional surface

Fig. 1. Geographical loca-
tion and stratigraphical
framework (adapted from
Ruban, 2007b) of the sec-
tion studied.

Genus Belemnopsis Bayle, 1878 (emend. Mitchell,
2015)

Belemnopsis subhastata (von Zieten, 1831)

(Figure 2A-E; Table 1)

*1831 Belemnites subhastatus von Zieten, p. 27, pl.
21, fig. 2.

pars 1848 Belemnites canaliculatus Schlotheim. —
Quenstedst, p. 436, pl. 29, figs 1-3, 5.

1869 Belemnites aripistillum Llwyd. - Phillips, p.
107, pl. 26, fig. 64.

non 1875 Belemnites subhastatus Zieten. - Waagen,
p- 14, pl. 2, fig. 1 [= Belemnopsis persulcata
Stolley, 1929; fide Riegraf, 1980].

1920 Hibolites subhastatus Zieten. - Biilow-
Trummer, p. 154.

1925 Belemnopsis subhastatus Zieten. - Lissajous, p. 141.

1931 Hibolites semihastatus Blainville. - Krimholz, p.
30, pl. 2, figs 1-3.

1934 Hibolites subhastatus Zieten. - Stoll, p. 36, pl. 3,
fig. 11.
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1961 Belemnopsis subhastatus (Zieten). -
Pugaczewska, p. 154, text-fig. 15, pl. 12, fig. 2,
pl. 13, figs 1-7.

cf. 1969 Belemnopsis subhastatus (Zieten). - Galacz &
Voros, p. 124, pl. 2, fig. 1.

1980 Belemnopsis (Belemnopsis) subhastata subhastata
(Zieten). - Riegraf, p. 195, pl. 3, fig. 25, text-fig. 182.

1980 Belemmnopsis (Belemnopsis) subhastata informis. -
Riegraf, p.197, pl. 3, fig. 26, text-fig. 183.

1993 Belemnopsis subhastatus (Zieten). - Stoyanova-
Vergilova, p. 84, pl. 45, fig. 7.

1997 Belemnopsis fusiformis (Parkinson). -
Combémorel, 1. 28, fig. 2.

1998 Belemnopsis subhastata (Zieten). -
Schlegelmilch, p. 81, pl. 18, figs 1, 2.

2002 Hibolites semihastatus (Blainville). -
Topchishvili et al., p. 62, pl. 5, fig. 1.

cf. 2015 Hibolithes sp. - Gavrilov et al., p 1. 23, fig. 12.

2015 Hibolithes cf. longus (Stoyanova-Vergilova). -
Gavrilov et al., pl. 23, fig. 13.

Material. One juvenile specimen lacking the al-
veolar region (CSGM 2069/1), one juvenile speci-
men showing partially the stem and apical regions
(CSGM 2069/2), and one juvenile specimen show-
ing the apical region (CSGM 2069/ 3).

Description. The small-sized and elongate ros-
trum, with a flattened venter. The outline is slightly
hastate with DI__ located slightly posterior of mid-
point. The profile is symmetrical and cylindrical.
The apex is acute. The cross section is depressed
in the stem and apical regions. A ventral alveolar
groove extends to the posterior stem region or even
apical region where it broadens and fades out. Two
lateral lines are weakly developed in the anterior
part of the rostrum.

Remarks. Firstly, the characteristic slightly
hastate outline and cylindrical profile, as well as the
depressed cross section and the long ventral groove
permit systematic attribution to juvenile forms of
Belemnopsis subhastata. That species most closely re-
sembles B. bessina (d’Orbigny, 1842), but the latter
has a more conical profile. Hibolithes fusiformis (Par-
kinson, 1811) is also similar, but much more hastate.
Secondly, from the Callovian of the Dakhovskaja
section, which is situated 8-10 km to the south of
the Kamennomostskij section, Krimholz (1931) re-
corded one specimen each of Hibolites semihastatus

Table 1. Dimensions (in mm) for Belemnopsis subhastata
(von Zieten, 1831).

No L 1

CSGM 2069/1  51.7 51.7 42 49 5.0
CSGM 2069/2 395 - - - 62

Dv DI Dv,_ DI X

ax

6.2 245
73 -

(de Blainville, 1827) and H. cf. latesulcatus (Voltz in
d’Orbigny, 1845). Neither of these specimens were
illustrated. Belemnites latesulcatus Voltz in d’Or-
bigny, 1845 is now treated as primary homonym
of Belemnites latesulcatus Voltz in Thurmann, 1832
(Riegraf et al., 1998; Mariotti et al., 2013) and even
as a junior subjective synonym of Hibolithes semi-
hastatus (Riegraf et al., 1998). Hibolithes semihastatus
sensu Krimholz (1931) most likely belongs to Belem-
nopsis subhastata judging from a specimen from the
Callovian of Chegem, Kabarda-Balkaria, Northern
Caucasus (Krimholz, 1931, pl. 2, figs 1-3). This spec-
imen is characterised by subcylindrical profile and
long incised ventral groove. Hibolites semihastatus
from the Callovian of western Georgia (Topchish-
vili et al., 2002, pl. 5, fig. 1), as well as Hibolithes sp.
and Hibolithes cf. longus from the lower Callovian
(Sigaloceras calloviense ammonite Zone, S. enodatum
Subzone) of Dagestan, Northern Caucasus (Ippoli-
tov in Gavrilov et al., 2015, pl. 23, figs 12-13) are
considered here as Belemnopsis subhastata as well.

Occurrence. Bathonian of England and France;
Bathonian to lowermost lower Callovian (Zigzag
Zone to Macrocephalus Zone) of Germany; Bathoni-
an-Callovian of Poland; Callovian of Hungary, the
Crimean Peninsula (?), Kabarda-Balkaria and west-
ern Georgia; lower Callovian of Bulgaria (together
with Macrocephalites) and Dagestan (Sigaloceras call-
oviense Zone). In Adygeja, the specimens are found
in the Kamennomostskaja Formation, and the pre-
cise age of the layers is discussed below.

Family Duvaliidae Pavlow, 1914

Genus Rhopaloteuthis Lissajous, 1915

Rhopaloteuthis ominosa Gustomesov, 1968

(Figure 2F-1; Table 2)

?1931 Hibolites Gillieroni Mayer. - Krimholz, p. 33,
pl. 2, figs 10-11 (non figs 12-14 = Rhopaloteuthis
longa (Barskov & Weiss, 1994)).

*1968 Rhopaloteuthis ominosus Gustomesov. -
Gustomesov & Uspenskaya, p. 75, pl. 2, figs 3, ?4.

2005 Rhopaloteuthis gillieroni [Mayer]. - Shafeizad &
Seyed-Emami, pl. 12, fig. 11.

Material. A single specimen (CSGM 2069/ 4).

Description. The small-sized and stout rostrum
shows a symmetrical and hastate outline and an
asymmetrical and hastate profile. DI__ is located
at one-third of the length from the apex. The apical
region is short with a moderately obtuse, dorsally

Table 2. Dimensions (in mm) for Rhopaloteuthis ominosa
Gustomesov, 1968.

Ne L 1
CSGM 2069/4

Dv DI Dv__ DI X

51.0 40.0 62 9.0 105 12.0 15.0
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Fig. 2. Belemnites from the Kamennomostskaja Formation of the Northern Caucasus (A-I) and the type series of
Rhopaloteuthis ominosa Gustomesov, 1968 (J-R). The latter includes specimens from the lower Callovian of Bogatoe
Ushchel’e (Rich Canyon), Crimean Peninsula. All specimens (except where noted otherwise) are illustrated at natu-
ral size. Scale bar equals 10 mm. CSGM: Central Siberian Geological Museum (Novosibirsk); SGM RAS: Vernadsky
State Geological Museum of the Russian Academy of Sciences (Moscow).

A-E - Belemnopsis subhastata (von Zieten, 1831); A-C - CSGM 2069/1, in ventral and right lateral views, and cross
section at anterior end, respectively; D-E - CSGM 2069/2, in ventral and right lateral view, respectively; F-R -
Rhopaloteuthis ominosa Gustomesov, 1968; F-1 - CSGM 2069/4, dorsal, left lateral, ventral view and right lateral
views, respectively; J-M - paratype, SGM RAS VI-157/12, dorsal, left lateral, ventral views and fragment of anterior
part in ventral view (%2), respectively; N-R - holotype, SGM RAS VI-157/11, in dorsal, left lateral, ventral, right

lateral views and longitudinal section (%2), respectively.

eccentric apex. The cross section is elliptical and
strongly depressed, especially in the alveolar re-
gion. The dorsal alveolar groove, without alveolar
slit area, extends up to the beginning of the stem re-
gion. Ventroalveolar flattening is present. Well-de-
fined double lateral lines occur on flanks, diverging
anteriorly.

Remarks. The present specimen most closely re-
sembles the holotype of Rhopaloteuthis ominosa (see
Gustomesov & Uspenskaya, 1968, pl. 2, fig. 3; re-
figured here: Fig. 2N-R), but represents an adult
individual of this species with better-preserved

alveolar region. This species is distinguished from
congeners by a remarkable ventroalveolar flatten-
ing, which was described by Gustomesov (in Gus-
tomesov & Uspenskaya, 1968, p. 75) as, “short and
broad ventral groove”. Later, R. ominosa was select-
ed as type species (by original designation) of the
monospecific genus Crimobelus Gustomesov, 1977,
which is characterised by a dorsal alveolar groove
in combination with a ventral alveolar groove. No
other species of this genus are known to date. Actu-
ally, the so-called “ventral groove” of the holotype
of R. ominosa resembles a more flattened depression
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which is slightly corroded owing to the poor pres-
ervation of the anterior part of the rostrum (Fig.
2P). Therefore, the generic names Rhopaloteuthis
Lissajous, 1915 and Crimobelus Gustomesov, 1977
are treated here as synonyms. The illusion of a ven-
tral groove is stronger in the paratype of R. ominosa
(see Gustomesov & Uspenskaya, 1968, pl. 2, fig. 4;
reillustrated here: Fig. 2J-M), but the surface layers
in the anterior part of this specimen show consid-
erable damage (Fig. 2M). This specimen, as well
as the other Crimean belemnite Hibolites gillieroni
(Krimholz, 1931, pl. 2, figs 10-11) show transitional
morphological characters between R. ominosa and
R. gillieroni (Mayer, 1866).

Judging from the holotype, the earliest juvenile
stage of R. ominosa is conical; subsequent stages re-
semble adult individuals. The apical line is slightly
cyrtolineate to almost certainly ortholineate (Fig.
2R). Rhopaloteuthis ominosa is stouter than R. gillier-
oni and has a more asymmetrical profile and less
straight lateral lines. It differs from R. sauvanausa
(d’Orbigny, 1842) and R. bzoviensis (Zeuschner,
1869) by a strongly depressed cross section. A stout
rostrum of R. gillieroni from the lower Callovian of
Iran (Shafeizad & Seyed-Emami, 2005, pl. 12, fig. 11)
most likely belongs to R. ominosa.

Occurrence. Lower, and possibly upper, Callovi-
an of the Crimean Peninsula and lower Callovian
of Iran. In Adygeja, the specimen is found in the
Kamennomostskaja Formation, and the precise age
of the layers is discussed below.

5. Discussion

Belemnopsis subhastata is widely distributed in
Europe, where it commonly is indicative of Ba-
thonian to lower Callovian strata; this species was
included by Combémorel (1997) in characteristic
fauna of the western European Duvalia disputabi-
lis belemnite Zone (Bathonian) and the Dicoelites
meyrati Subzone (lower Callovian) of the Callovian
Rhopaloteuthis gillieroni belemnite Zone. In the Cau-
casus, Belemnopsis subhastata appears for the first

time in the Callovian, taking into account records
from western Georgia (Topchishvili et al., 2002, as
“Hibolites semihastatus”), Kabarda-Balkaria (Krim-
holz, 1931, as“Hibolites semihastatus”), Dagestan (Ip-
politov in Gavrilov et al., 2015, as “Hibolithes sp.”
and “Hibolithes cf. longus”) and Adygeja (the pres-
ent paper). The Callovian species Rhopaloteuthis om-
inosa has been previously recorded only from the
Crimean Peninsula (Gustomesov & Uspenskaya,
1968). Here, we present the first record of this bele-
mnite from the Northern Caucasus. The early Call-
ovian specimen of R. gillieroni from Iran (Shafeizad
& Seyed-Emami, 2005) can be also attributed to R.
ominosa. According to Gustomesov & Uspenskaya
(1968), five Crimean specimens of R. ominosa were
collected from the lower Callovian, whereas two
specimens were found in the upper Callovian, pos-
sibly due to reworking of lowermost Callovian de-
posits. In the Kamennomostskij section, Belemnopsis
subhastata and Rhopaloteuthis ominosa, being found
together, most likely represent elements of the early
Callovian belemnite fauna.

Rhopaloteuthis and Belemnopsis are typical forms
of the Mediterranean Tethys. Late Middle Jurassic
representatives of Belemmnopsis were also record-
ed from South America and the southwest Pacific
(Challinor et al., 1992; Doyle et al., 1996; Doyle &
Pirrie, 1999), and the both genera are known from
East Africa (Stevens, 1973; Combemorel, 1988) and
West Antarctica (Doyle et al., 1996; Challinor & Hi-
kuroa, 2007). This way, the belemnite finds in the
Kamennomostskij section contribute to the palae-
ontological characteristics of the Mediterran-Cau-
casian domain.

The palynological data from the sample with
Belemnopsis subhastata (Fig. 3) have yielded interest-
ing insights. Dinocysts are represented by Adnatos-
phaeridium caullery (Deflandre, 1939) Williams and
Downie ( (3 specimens), Chytroeisphaeridia hyalina
(Raynaud, 1978) Lentin and Williams, 1981 (1 spec-
imen), Sentusidinium spp. (3 specimens), Dichadog-
onyaulax sellwoodii Sarjeant, 1975 (2 specimens),
Ctenidodinium spp. (3 specimens), Pareodinia cerato-
phora Deflandre, 1947 (2 specimens), Pareodinia sp.

Fig. 3. (right) Palynomorphs from the Kamennomostskaja Formation of the Northern Caucasus.

A - Adnatosphaeridium caullery (Deflandre, 1939) Williams and Downie, scale bar = 20 um; B - Sciadopityspollenites mac-
roverrucosus (Thiergart, 1949) Iljina, 1985, scale bar = 20 pm; C - Ctenidodinium sp., scale bar = 20 pym; D - Gonyaula-
cysta jurassica (Deflandre, 1939) Norris and Sarjeant, 1965, scale bar = 20 um; E - Tasmanites sp., scale bar = 50 pm;
F, O - Micrhystridium sp., scale bar = 20 pm; G, M - Classopollis classoides (Pflug, 1953) Pocock and Jansonius, 1961,
scale bar = 20 um; H - Vitreisporites pallidus (Reissinger, 1939) Nilsson, 1958, scale bar = 10 pm; I - Cyathidites minor
Couper, 1953, scale bar = 20 um; J - Classopollis torosus (Reissinger, 1950) Couper, 1958, scale bar = 20 pm; K - Kluk-
isporites variegatus Couper, 1958, scale bar = 20 um; L - Duplexisporites anagrammensis (Kara-Murza et Bolchovitina,
1956) Schugaevskaja, 1969, scale bar = 20 um; N - Perinopollenites elatoides Couper, 1958, scale bar = 20 pm; P - Leio-

sphaeridia sp., scale bar = 20 pm.
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(3 specimens), Gonyaulacysta jurassica (Deflandre,
1939) Norris and Sarjeant, 1965 (1 specimen), Gon-
yaulacysta sp. (4 specimens) and Fromea sp. (1 speci-
men). Despite the small number and limited diver-
sity of dinocysts, it should be noted that the first
appearance of D. sellwoodii, C. hyalina, F. sp., and
P. ceratophora in the Bathonian, G. jurassica near the
Bathonian/Callovian boundary and A. caullery in
the lower Callovian, as well as the last appearance
of D. sellwoodi in the middle middle Callovian (Rid-
ing et al., 1999) imply together that the sample can
be dated as early-middle Callovian. Acritarchs in
the same sample are represented by Micrhystridium
(45 specimens), Polygonium sp. (3 specimens) and
Veryhachium sp. (1 specimen) and prasinophytes
by Tasmanites sp. (2 specimens), Cymatiosphaera sp.
(3 specimens) and Leiosphaeridia sp. (7 specimens).
The occurrence of these microfossils implies accu-
mulation of these deposits under open-marine con-
ditions (see Strother, 1996), which is in agreement
with a previous interpretation of the condensed
section (Gnezdilova & Ruban, 2014). Finally, pollen
and spores have been found in the same section.
The spore-pollen spectrum is dominated by gym-
nosperm pollen (146 specimens). Generally, pollen
is represented by Classopollis (112 specimens), Gink-
gocycadophytus sp. (8 specimens), Perinopollenites
elatoides Couper, 1958 (7 specimens), Vitreisporites
pallidus (Reissinger) Nilsson, 1958 (4 specimens),
Sciadopityspollenites  macroverrucosus  (Thiergart,
1949) Iljina, 1985 (4 specimens), Caliallasporites
dampieri (Balme, 1957) Dev, 1961 (4 specimens),
Caliallasporites trilobatus (Balme) Dev, 1961 (2 speci-
mens), Cycadopites sp. (2 specimens) and Araucariac-
ites sp. (1 specimen). Spores include Cyathidites mi-
nor Couper, 1953 (11 specimens), Gleicheniidites sp.
(4 specimens), Klukisporites variegatus Couper, 1958
(2 specimens), Cyathidites australis Couper, 1953 (2
specimens), Pilasporites marcidus Balme, 1957 (2 spe-
cimens), Densoisporites sp. (1 specimen), Lophotriletes
sp. (1 specimen) and Duplexisporites anagrammensis
(Kara-Murza et Bolchovitina, 1956) Schugaevskaja,
1969 (1 specimen). More or less similar palynolog-
ical assemblages have been documented from the
lower Callovian of the southern Russian Platform
and vicinity (Besnosov et al., 1973; Vakhrameev,
1988; Panova et al., 1990; Yakovleva, 1993; Mitta et
al.,, 2012).

Taken together, the new data on belemnites and
palynomorphs imply an early Callovian age of the
sandstone layer (Fig. 1) of the Kamennomostskaja
Formation in its stratotype section. This conclusion
corresponds only partially to the previous observa-
tion of the mixed early-middle Callovian ammonite
assemblage from this level (Rostovtsev et al., 1992).

However, further revision of ammonites may lead
to re-consideration of the age established on the ba-
sis of these fossils, as this was recently shown by
Mitta (2011) for the section in another part of the
Northern Caucasus. On the basis of dinocysts, Gae-
tani et al. (2005) suggested the age of the Kamenno-
mostskaja Formation to be latest Bathonian to earli-
est Callovian. The new data presented here do not
provide evidence of a Bathonian age of the sand-
stones. If the studied sandstone layer accumulated
during the early Callovian (as well as three under-
lying layers), this entails a lower degree of local
condensation of the entire sedimentary succession
represented in the stratotype section of the Kamen-
nomostskaja Formation. Earlier interpretations of
strong condensation were based on the assumption
that the entire siliciclastic succession was early-mid-
dle Callovian in age (Ruban, 2004). The exclusively
early Callovian age indicates accumulation within
a shorter time span (see www.stratigraphy.org for
an updated geological time scale), i.e., a higher ac-
cumulation rate.

The significance of the palaeontological finds
described in the present paper is also linked to the
great value of geological heritage and, consequent-
ly, to the notable potential for geoconservation and
geotourism of the stratotype section of the Kamen-
nomostskaja Formation (Ruban & Pugatchev, 2008;
Gnezdilova & Ruban, 2014). Detailed knowledge of
fossil remains allows to manage their conservation
efficiently and to regulate collecting by both spe-
cialists and occasional visitors.

6. Conclusions

Palaeontological examination of the stratotype
section of the Kamennomostskaja Formation has
permitted to document two belemnite species (Be-
lemnopsis subhastata and Rhopaloteuthis ominosa) and
to revise their taxonomy, to characterise the paly-
nological assemblage from the belemnite-bearing
sample, which is of importance for this strongly
condensed sedimentary succession and, finally, to
draw conclusions on the early Callovian age of the
deposits studied. It should be stressed that R. om-
niosa is a rare belemnite species; the new find from
the Northern Caucasus improves our knowledge
of this taxon. The generic name Crimobelus Gus-
tomesov, 1977 (type: Rhopaloteuthis ominosus Gus-
tomesov, 1968, by original designation) is treated
here as a junior subjective synonym of Rhopaloteu-
this Lissajous, 1915. These new finds improve our
understanding of the Mediterran-Caucasian fauna.
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