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THE FIRST RECORD OF THE GENUS DELTOIDONAUTILUS
SPATH, 1927 (NAUTILIDA: CEPHALOPODA) IN THE
PALAEOGENE OF THE CRIMEAN PENINSULA, UKRAINE

The article describes a first record of a species of the genus Deltoidonautilus Spath,
1927 (D. cf. sowerbyi (Wetherell in Sowerby, 1843)) in the Palacogene (Ypresian
or lower Lutetian) deposits of the Crimean Peninsula, southern Ukraine. The data
obtained expand the geographical distribution of this genus and complement the
palacontological characteristics of the Palacogene succession of southern Ukraine.
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INTRODUCTION

Palacogene marine deposits are widespread in the Crimean Peninsula, southern
Ukraine (Zernetsky et al., 2014, 2015 and references therein). Here, they are
represented mainly by clays, siltstones, sandstones, and limestones of shallow marine
origin (Zernetsky et al., 2014, 2015). These rocks are rich in remains of a variety of
shallow marine fauna, with molluscs, mainly bivalves and gastropods, occupying a
prominent place (see Zernetsky et al. (2014, 2015) for a review).

Palacogene cephalopods of Crimea are known from several Danian, Thanetian,
and Bartonian stratigraphic levels and are represented by the species of the genera
Eutrephoceras Hyatt, 1894, Pseudocenoceras Spath, 1927, Hercoglossa Conrad,
1866, Aturia Bronn, 1838, Teichertia Glenister, Miller & Furnish, 1956, and
Cimomia Conrad, 1866 (see Dernov & Udovychenko (2016) for a review). The
genus Deltoidonautilus Spath, 1927, which occurs in the Palacogene strata of eastern
and central Ukraine (Dernov and Udovychenko, 2018; Berezovsky, 2021), was not
known here until recently.

This paper describes the first find of a species of the genus Deltoidonautilus in
the Palaeogene of the Crimean Peninsula. Palaecogene nautilids are not of significant
stratigraphic importance, but they are an excellent tool for palacogeographic studies
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(e.g., Dzik & Gazdzicki, 2001). In the recent past, the section near the town of
Bakhchisarai was considered to be the Palacogene reference section of the Crimean-
Caucasian region (Zernetsky et al., 2014, 2015). However, it was later found out that
the Palacogene stratigraphic units of Crimea are difficult to correlate with the same
age rock successions of neighbouring regions, such as Caucasus and Central Asia.
Currently, several Palaecogene sections in Crimea serve as stratotypes for various
regional stratigraphic units of the South Ukrainian palacosedimentary province
(Zernetky etal., 2014, 2015). Therefore, the obtained data extend the palaeontological
characteristics of the Palacogene strata of southern Ukraine.

MATERIAL AND METHODS

The studied material is represented by a single almost complete moderately well
preserved limestone inner mould of the conch. The specimen (No. GM KNU-299M3)
is kept in the Geological Museum of the Taras Shevchenko National University of
Kyiv. The collector of this material is unknown.

The specimen GM KNU-299M3 comes from the Eocene (probably the Ypresian
or lower Lutetian) limestone bed exposed near the village of Ukrainka, about 4
km south of the city of Simferopol (Autonomous Republic of Crimea, Ukraine:
Fig. 1A, B). Five moderately preserved crab carapace inner moulds belonging to
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Fig. 1. Geographical location of the fossil site with Deltoidonautius (A, B)
and Eocene stratigraphy of the Simferopol facies zone (C). Stratigraphic scheme
in Fig. 1C modified after Zernetsky et al. (2014).
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Harpactoxanthopsis quadrilobatus (Desmarest, 1822) are co-occurred in the studied
collection with the steinkern of Deltoidonautilus.

The key for the description of Palacogene nautiloid species proposed by Korn
(2010) and Klug et al. (2015) for the description of Palacozoic ammonoids and
coiled nautiloids is used here. The abbreviations used in the species description are:
dm = conch diameter, wh = whorl height, ww = whorl width, ap = apertural height,
uw = umbilical width; whorl expansion rate (WER) = (dm /dm, )’ or [dm /(dm —
ah)]?, imprint zone rate (IZR) = wh —ah/wh, or (wh —(dm —dm,))/wh, (Korn, 2010).

For a scheme of dimensions of coiled nautiloid conchs, see article of Korn &
Bockwinkel (2022: Fig. 3). The taxonomy of nautiloids proposed by Kummel (1964)
is used in this work.

GEOLOGICAL SETTING

The studied specimen probably comes from the Ypresian or lower Lutetian
limestone bed, which belong to the Bakhchisarai or Simferopol formations (see
Fig. 1C). The Bakhchisarai Formation (lower Ypresian) consists of greenish-grey
glauconitic sands and greenish- and dark-grey calcareous clays with limestone
interlayers, and less frequently sandstones and marls. The formation has a thickness
of up to 65 m (Zernetsky et al., 2015).

The Simferopol Formation (upper Ypresian—lower Lutetian) consists of light grey
and yellowish grey massive bioclastic and nummulitic limestones with occasional
thin interlayers of calcareous clays and marls. Sandstones are present in some areas.
The formation has a thickness of 50-70 m (Zernetsky et al., 2015).

SYSTEMATIC PALAEONTOLOGY

Order Nautilida Agassiz, 1847

Superfamily Nautiloidea de Blainville, 1825

Family Hercoglossidae Spath, 1927

Genus Deltoidonautilus Spath, 1927

Type species: Nautilus sowerbyi Wetherell in Sowerby, 1843; original designation.

Diagnosis. Nautiliconic, involute, compressed, with small inconspicuous
umbilicus; whorl section sagittate, with narrowly rounded to angular ventral zone;
lateral areas converging toward venter; deeply impressed dorsal zone. Growth lines
forming deep hyponomic sinus; suture with broad narrowly rounded to acute ventral
saddle, large lateral lobe, small lateral saddle and lobe on umbilical wall, dorsal lobe
which may be very narrow; siphuncle near dorsum (after Kummel (1964: p. K456)).

Deltoidonautilus cf. sowerbyi (Wetherell in Sowerby, 1843)

Table 1, Fig. 2

Material. One steinkern (specimen GM KNU-299M3).

Description. The specimen GM KNU-299M3 is represented by an inner mould
of an extremely discoidal conch (ww/dm = 0.32; see Fig. 2B, C), 190 mm in
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diameter, with a weakly compressed whorl cross section (ww/wh = 0.65), a very
high coiling rate of the conch (WER =2.30), and moderately embracing whorls (IZR
= 0.29). The venter is very narrow, moderately pointed; flanks are convex, broad,
and imperceptibly pass into the venter, i.e. the ventrolateral shoulder is absent. The
umbilical margin is broadly rounded; the umbilicus is very narrow (uw/dm ~ 0.10).
Fine ornamentation (growth lines) is not preserved. The suture line has a broad,
shallow lateral lobe and a narrow, low ventral saddle (Fig. 2D).

Table 1
Conch dimensions (in mm) and ratios
of Deltoidonautilus cf. sowerbyi (Wetherell in Sowerby, 1843)
Specimen dm ww wh uw ah ww/dm | ww/wh | uw/dm | WER | IZR
GM
KNU-290M3 | 1900 | 60.0 | 92.0 | ~18.0 | 65.0 0.32 0.65 | ~0.10 | 2.30 | 0.29

Fig. 2. Deltoidonautilus c¢f. sowerbyi (Wetherell in Sowerby, 1843) from the Ypresian or lower
Lutetian deposits of Crimea (specimen GM KNU-299M3): A — lateral view, B—ventral view, C—
septal projection, D — suture line.

Remarks. The trace fossils attributed to the ichnogenus Arachnostega Bertling,
1992 occur on the surface of the ventrolateral area of the steinkern (Fig. 3).

This ichnogenus is usually interpreted as a domichnia or feeding structure in a
consolidated soft- to firmground substrate, produced by detritus- or deposit-feeding
polychaetes (Bertling, 1992; Fatka et al., 2011; Zaton, 2020; Dernov, 2023).

Deltoidonautilus cf. sowerbyi described above is very similar to the type species
of the genus Deltoidonautilus, D. sowerbyi, in anumber of morphological characters,
such as a moderately pointed venter and a very narrow umbilicus. However, inability
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to observe of growth lines in Deltoidonautilus cf. sowerbyi, which are clearly visible
in the figures of Delfoidonautilus sowerbyi given by Sowerby (1843: pl. 627, figs
1-3), does not allow us to confidently identify the above described specimen GM
KNU-299M3 as Deltoidonautilus sowerbyi.

Fig. 3. Trace fossils Arachnostega on the surface of the steinkern
of Deltoidonautilus c¢f. sowerbyi (Wetherell in Sowerby, 1843).

Deltoidonautilus cf. sowerbyi differs from Deltoidonautilus bakeri Teichert,
1947 from the Eocene of Australia and Deltoidonautilus okinoshimensis Tanabe &
Chiba, 1983 from the late Eocene of Japan by a shallower lateral lobe of the suture
line and a more rounded outlines of the venter. The conch of the Japanese species is
much narrower (ww/dm = 0.16 to 0.22 in D. okinoshimensis and ww/dm = 0.32 in
Deltoidonautilus cf. sowerbyi).

Deltoidonautilus ct. sowerbyi differs from Deltoidonautilus biyogorensis Haas &
Miller, 1952, from the Eocene of Somalia, by its narrower conch (ww/dm = 0.44 in
D. biyogorensis and ww/dm = 0.32 in Deltoidonautilus cf. sowerbyi). Additionally,
Deltoidonautilus biyogorensis has thin but clearly visible growth lines, which are not
absent in Deltoidonautilus cf. sowerbyi. Deltoidonautilus singularis Haas & Miller,
1952, from the Eocene of Somalia, has a very deep lateral lobe, which differs from
the described Deltoidonautilus cf. sowerbyi, which has a rather shallow lateral lobe.
This morphological feature also distinguishes Deltoidonautilus cf. sowerbyi from
Deltoidonautilus hassani Hewaidy, E1 Qot & Moneer, 2018 from the Palaeocene of
Egypt. Deltoidonautilus spathi Haas & Miller, 1952, from the Eocene of Somalia,
has a more pointed venter compared to that of Deltoidonautilus cf. sowerbyi.

Deltoidonautilus cf. sowerbyi is quite similar to Deltoidonautilus vredenburgi
Halder, 2012, from the early Eocene of India, in terms of the conch form and the
configuration of the suture line. However, due to the lack of material showing some
significant morphological details, a detailed comparison of these nautilids is not
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possible. It should be noted that in some specimens of Deltoidonautilus vredenburgi,
such as those shown in Fig. 6 in Halder (2012), the venter is keeled, while in
Deltoidonautilus cf. sowerbyi it is moderately pointed or almost arcuate.

Also, Deltoidonautilus cf. sowerbyi has some morphological similarities with
Deltoidonautilus haughti (Olsson, 1928) from the Eocene of Peru, as figured by
Miller & Downs (1950), and Deltoidonautilus molli Tintant et al. (2001) from
the Palaeocene of the Republic of Niger. However, due to the limited available
material, a confident comparison of these nautilids was not possible. It is difficult to
compare Deltoidonautilus cf. sowerbyi with Deltoidonautilus belokrysi Berezovsky,
2021, since the holotype of the latter species is likely to have been quite strongly
compressed laterally during diagenesis. Additionally, the configuration of the suture
line of Deltoidonautilus belokrysi is not known.

Locality. The fossil site near the village of Ukrainka, about 4 km southeast of the
city of Simferopol (Autonomous Republic of Crimea, Ukraine); Ypresian or lower
Lutetian, Eocene.

DISCUSSION AND CONCLUDING REMARKS

Representatives of the genus Delfoidonautilus have been previously reported
from the Palacogene deposits of Ukraine: Deltoidonautilus lamarckii (Deshayes,
1835) recorded from the Kyiv Formation (upper Lutetian—Bartonian) of the North
Ukrainian palaecosedimentary province (i.e., northern, central, and eastern Ukraine)
(Dernov & Udovychenko, 2016). Dernov & Udovychenko (2018) recorded, but not
figured, Deltoidonautilus sp. from the highest part of the Kyiv Formation of the
Donets Basin (Fig. 4).

Fig. 4. Deltoidonautilus sp. from the opoka-like rocks in the upper part of the Kyiv Formation
(south part of the city of Luhansk, Donets Basin): A— lateral view, B—ventral view. Uncatalogued
specimen in the Geological Museum of the Luhansk Taras Shevchenko National University.
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Berezovsky (2021) described the new species Deltoidonautilus belokrysi
Berezovsky, 2021 from the middle or upper Eocene rocks exposed near the city
of Kryvyi Rih (Dnipropetrovsk Oblast). However, the validity of this species is
questionable due to the lack of a detailed comparison with other representatives of
the genus Deltoidonautilus.

The only characteristic morphological feature of Deltoidonautilus belokrysi is the
configuration of its suture line. However, the suture line in the holotype, which is the
only described and figured specimen, appears highly deformed, as shown in Fig. 2b
in Berezovsky (2021). However, there is no doubt that this nautiloid belongs to the
genus Deltoidonautilus.

In summary, Eocene cephalopods in Ukraine are represented by the genera
Eutrephoceras Hyatt, 1894, Aturoidea Vredenburg, 1925, Aturia Bronn, 1838,
Deltoidonautilus Spath, 1927, Cimomia Conrad, 1866, Belosaepia Voltz, 1830,
Beloptera de Blainville, 1825, and Vasseuria Munier-Chalmas, 1880 (Dernov &
Udovychenko, 2016, 2018; Berezovsky, 2021; Dernov & Demianov, 2023; Dernov,
2024).
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NEPIIA 3HAXIJIKA ITIPEACTABHUKA POAY
DELTOIDONAUTILUS SPATH, 1927 (NAUTILIDA:
CEPHALOPODA) B HAJIEOI'EHOBHUX BIIKJIATAX
KPUMCBKOI'O INIBOCTPOBA (YKPAIHA)

B cratTi onricano mepiry 3HaxXiAKy MpeacTaBHUKA poxy HayTwiin Deltoidonautilus
Spath, 1927 (D. cf. sowerbyi (Wetherell in Sowerby, 1843)) y naneorenosux (inp-
ChKUX a00 HIKHBOJIIOTELILKHUX ) BiIKIIaaax Kpumcrkoro niBoctposa Ha [1iBaHi Ykpa-
iam. IMpChKi Ta HUHKHBOTIOTEIBKI BikiIaan KpuMbcKkoro miBoCTpoBa NpeCTaBlIeH
OaxgrcapaiicbKo0 Ta ciM()epONOTbCHKOI0 CBITAMH, IO CKIIAJAIOTHCS 3 MICKIB, TITHH
Ta BanHsAKiB. [laneoreHoBa manakodayna Kpumy BHBUEHa JOCHTH ITOBHO, NPOTE
CHUCTEMATUYHHUI CKJIaJa Ta cTpaTurpadidHe MOIMMUPEHHs medasionoa B MajJeoreHo-
BUX BiJKJIaJax [bOTO PerioHy morpedye yTodHeHHs. [lompu Te, M0 HajIeoreHoBi
TOJIOBOHOT1 MOJIFOCKH HE MalOTh BEJIMKOTO CTPAaTUrpadhiuHOroO 3HAYCHHS, B OKPEMHUX
BHIIA/IKaX BOHU MOXXYTh OyTH I[IHHUM IHCTPYMEHTOM ITaJICOCKOJIOTIYHIX Ta Tajeo-
reorpadiuHUX NOCITiKeHb. Ha MOBEpXHI BHBYCHOTO SIIpa Yepelamrkyu Hay TN
BUSIBIICHO CJIIJIM XapuyBaHHs YW ICHYBaHHs, BIJHECEHI 10 iXxHOpoay Arachnostega
Bertling, 1992. 3a3Buuaif, mi ixaHodocumii mpuypodeHi 10 copT- Ta GipMrpayHIis,
a IXHIMH MPOAYIICHTaMH WMOBiIpHO Oynu moxixetd (depBu). Panimre, Bumu pomy
Deltoidonautilus dixcyBamucs B eorieHi YKpaTHChKOro muTta i JloHebkoro Oaceiiny.
Hoga 3Haxigka 301bIIye TAaKCOHOMIYHE PI3HOMAHITTS MAJICOTEHOBUX IIe(asionos
VkpaiHu. 3aranoMm, 3 NajJeoreHOBHUX BIAKIAIiB YKpaiHH BiOMi IpeICTaBHUKH PO-
niB Eutrephoceras Hyatt, 1894, Aturoidea Vredenburg, 1925, Aturia Bronn, 1838,
Deltoidonautilus Spath, 1927, Cimomia Conrad, 1866, Belosaepia Voltz, 1830,
Beloptera de Blainville, 1825 Ta Vasseuria Munier-Chalmas, 1880. Onnak, ciif 3a-
YBaXHTH, 110 J]aHi 100 CUCTEMAaTHYHOTO CKJIay IajeOreHOBUX T'OJIOBOHOTHX MO-
JIIOCKiB, OITyOIIiIKOBaHi B IOPIBHIHO CTapHX poOOTax MOTpedyroTh PeBisil 3 mo3uIiit
Cy4YacHHUX 3HaHB 100 MOPQOIIOTIi i TAKCOHOMIT TOJIOBOHOTHX MOJFOCKIB.

KurouoBi cioBa: HayTHITI TN, ITPCHKAN SpyC, TIOTEIBKUM spyc, [liBaens Ykpainu.
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