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CepnyxoBCbKi Ta paHHbOGALWKNUPCbKi HayTUNoigel
(Cephalopoda) floHeubkoro 6aceiiny (Ykpaina)
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Serpukhovian (?Pseudorthoceras spp., Gzheloceras aisenvergi Dernov, 2021, G. sp., and Catastrob-
oceras sp.) and early Bashkirian (Orthocerida indet., Pseudogzheloceras spp., Millkonincki-
oceras udovichenkoi Dernov, 2018, Catastroboceras sp., and Imonautilus sp.) nautiloid assem-
blages are described from the Samara, Kalmius, Amvrosiyivka, and Mandrykyne formations
(Prokhorivskian-Blagodatnean horizons) of the Donets Basin, eastern Ukraine. These low-diverse
associations are quite similar in systematic composition to the Serpukhovian and Bashkirian
nautiloid assemblages of Western Europe and North America.
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Introduction

The first study of Carboniferous nautiloids from the
Donets Basin was conducted by Gurov (1873, 1877),
who described several species-level taxa from the
Pennsylvanian portion of the sedimentary suc-
cession. Subsequent research (e.g., Lebedev, 1932;
Librovitch, 1939, 1946; Shimansky, 1967) further ex-
plored nautiloids in the region. However, only a few
species, notably Pseudogzheloceras donetzense
(Kruglov in Librovitch, 1939) have gained accep-
tance in the scientific literature.

In recent years, the author of this study has de-
scribed several species of coiled nautiloids from
the Serpukhovian, Bashkirian, Moscovian, and Ka-
simovian stages of the Donets Basin (Dernov, 2018,
2021a, b, 2025). While only Gzheloceras aisenvergi
Dernov, 2021 and Millkoninckioceras udovichenkoi
Dernov, 2018 has been formally described from the
Serpukhovian and lower Bashkirian deposits of the
Donets Basin, available collections reveal a signifi-
cantly greater taxonomic diversity.

This paper presents two low-diverse assemblag-
es of Serpukhovian and early Bashkirian nautiloids
from the Donets Basin, eastern Ukraine. The find-
ings contribute to the palaeontological character-
istics of the Serpukhovian and lower Bashkirian
deposits in the region.

Material and methods

This study investigates thirteen specimens, pri-
marily consisting of poorly preserved limestone
moulds, conchs, and conch impressions (collec-
tions IGS NASU-26, NMNHU-G 2594, and NMNHU-G
8637; Table 1). The specimens are housed in the
Department of Stratigraphy and Palaeontology of

Table 1. Material examined in the present study

Taxa Specimens

?Pseudorthoceras spp. 2 specimens:

V.S. Dernov

Palaeozoic Sediments, Institute of Geological Sci-
ences of the NAS of Ukraine (IGS NASU), and in the
Department of Geology, National Museum of Natu-
ral History of the NAS of Ukraine (NMNHU-G), both
located in Kyiv. The material was collected by Drs
David Aisenverg and Vladyslav Poletaev (IGS NASU),
Dr. Mykola Udovychenko (Luhansk Taras Shevchen-
ko National University, Poltava), and the author.

Abbreviations used in species descriptions in-
clude: dm = conch diameter, wh = whorl height,
ww = whorl width, ah = apertural height, uw =
umbilical width; whorl expansion rate (WER) =
(dm /dm,)? or [dm,/(dm -ah)l?, imprint zone rate
(1ZR) = wh,-ah/wh, or (wh,~(dm.-dm.))/wh, (Korn,
2010; Klug et al., 2015).

Unfortunately, due to the poor preservation of
the material, accurate conch measurements and
calculation of WER and IZR values were not pos-
sible for many of the specimens described here.
Most of the fossils are preserved in hard limestone
or unweathered carbonate nodules, making me-
chanical preparation particularly challenging. Prior
to photography, the fossils were coated with am-
monium chloride (NH,CL).

Geological setting

The NAuTILOIDS described in this study were col-
lected from four localities (Fig. 1) and from four dis-
tinct lithostratigraphic units, all within the Prokho-
rivskian-Blagodatnean horizons  (Nemyrovska,
Yefimenko, 2013; Poletaev, Vdovenko, 2013) (Fig. 2).

Novobesheve: Ukraine, Donetsk Oblast, right bank
of the Berestova River near the village of Novobe-
sheve. A single specimen of Gzheloceras aisenvergi
Dernov, 2021a was found in the Samara Formation

Fossil sites

Zhelvakova Ravine

NMNHU-G 8637/80 and 8637/81

Gzheloceras aisenvergi Dernov, 2021a 1specimen:

IGS NASU-02/4108

Gzheloceras sp. 2 specimens:

Novobesheve

Zhelvakova Ravine

IGS NASU-26/04 and 26/07

1specimen:
IGS NASU-26/05

Pseudogzheloceras sp. A

MillkonincRioceras udovichenkoi Dernov, 1specimen:
2018 NMNHU-G 2594/01
Catastroboceras sp. 3 specimens:

Chorna Skelya

Volnukhyne

Zhelvakova Ravine, Chorna Skelya

IGS NASU-26/02, 26/03 and 26/06

Imonautilus sp. 3 specimens:

Chorna Skelya

IGS NASU-26/08 to 26/10
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Fig. 1. Geographical location of the
nautiloid-bearing fossil sites

Fig. 2. Stratigraphic position of the
nautiloid-bearing localities in the
Carboniferous succession of the Do-
nets Basin
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by Dr. Aisenverg. This stratigraphic interval belongs
to the Hypergoniatites-Ferganoceras or Uralopro-
norites-Cravenoceras genus zones (Popov, 1979).

Zhelvakova Ravine: Donetsk Oblast, Zhelvakova
Ravine near the town of Starobesheve. Nautiloids
?Pseudorthoceras spp. (Fig. 3), Gzheloceras sp., and
Catastroboceras sp. were found in small oncolites
within a 1-m-thick shale.

These oncolites form an interbed (referred to
as the “nodular horizon” in previous studies by
(Aisenverg et al., 1987; Poletaev et al., 1988)) lo-
cated four meters above the D’ limestone in the
Serpukhovian portion of the Kalmius Formation.
The oncolites harbor a diverse and well-preserved
marine biota, which includes cyanobacteria, cal-
careous algae, foraminiferans, corals, conulari-
ids, bivalves, gastropods, ammonoids, ostracods,
conodonts, and fishes. The nautiloid-bearing
shale belongs to the uppermost part of the Fay-
ettevillea-Delepinoceras genus zone (Popov, 1979;
Astakhova, 1983).

Chorna Skelya: Donetsk Oblast, left bank of the
mouth of the Berestova River, which flows into the
Kalmius River, north of the town of Starobesheve.
In this section, a succession of terrigenous rocks
with several limestones is exposed and belongs
to the lower part of the Amvrosiyivka Formation
(Aisenverg, 1958; Yefimenko, 2006). This succession
contains terrestrial plants, calcareous algae, fora-
miniferans, corals, conulariids, brachiopods, bryo-
zoans, bivalves, gastropods, ammonoids, crinoids,

Fig. 3. ?Pseudorthoceras spp. from the Zhelvakova Ravine fossil
site. A-C - ?Pseudorthoceras sp. A (A - lateral view of the conch
mould, B, C - septal views of the adapertural and the adapical
parts of the mould, respectively), specimen NMNH-G 8637/80;
D, E - ?Pseudorthoceras sp. B (D - lateral view, E - septal view),
specimen NMNH-G 8637/81. Scale bars =5 mm

V.S. Dernov

ostracods, conodonts, and trace fossils (Aisen-
verg et al., 1987; Poletaev et al., 1988). The nauti-
loids Orthocerida indet., Pseudogzheloceras sp. A,
Catastroboceras sp., and Imonautilus sp. were
found in argillaceous limestone lenses or large
carbonate concretions, which contain a well-pre-
served and diverse marine community. This inter-
bed is laterally replaced by the E '***" limestone of
the Amvrosiyivka Formation (Yefimenko, 2006). The
nautiloid-bearing level belongs to the uppermost
part of the Reticuloceras-Bashkortoceras genus
zone (Popov, 1979).

Volnukhyne: Luhansk Oblast, an old quar-
ry 1.5 km west of the village of Volnukhyne. The
fossil-bearing rocks consist of bioclastic and al-
gal limestones (F1 limestone, the basal bed of the
Mandrykyne Formation) and a calcareous siltstone
above the limestone. Numerous fossils have been
found within this limestone, including calcareous
algae (Ogar, 2012), corals (Ogar, 2012; Fedorowski,
2017; Fedorowski, Ohar, 2019), brachiopods, bi-
valves, gastropods, the coiled nautiloid Pseudog-
zheloceras sp. B (not figured), rostroconchs,
juvenile ammonoids, echinoids, crinoids, and
conodonts (Nemyrovska, 1999). Bivalves, gastro-
pods, nautiloids (Millkoninckioceras udovichen-
koi, Pseudogzheloceras sp. C [not figured]), am-
monoids (Bilinguites superbilinguis (Bisat, 1924),
Cancelloceras sp. [cf. C. solidum Popov, 1979]), and
echinoids were found in the carbonate nodules
within the siltstone above the F, limestone. The
nautiloid-bearing level belongs to the uppermost
part of the Bilinguites-Cancelloceras genus zone
(Popov, 1979).

Systematic palaeontology

Class Cephalopoda Cuvier, 1797
Subclass Nautiloidea Agassiz, 1847
Order Nautilida Agassiz, 1847

Superfamily Tainoceratoidea Hyatt, 1883

Family Tainoceratidae Hyatt, 1883
Genus Gzheloceras Ruzhencev and Shimansky, 1954

Type species: Gzheloceras uralense Ruzhencev and
Shimansky, 1954; by original designation.

Gzheloceras aisenvergi Dernov, 2021a (Fig. 4 A, B)

2021a Gzheloceras aisenvergi sp. nov.: Dernov, p. 61,
figs2C,3D,E.

Holotype. Specimen 1GS NASU-02/4108 illustrated
in Fig. 4 A, B.
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Type locality and stratigraphic horizon. Berestova
River, near the village of Novobesheve, Kalmius
Raion, Donetsk Oblast, Ukraine; early Serpukhovi-
an, Samara Formation.

Other material. Not available.

Diagnosis. Species of the genus Gzheloceras char-
acterized by an extremely discoidal, subevolute
conch (ww/dm ~ 0.35), a moderately wide umbilicus
(uw/dm ~ 0.35), and a weakly compressed, ellipsoi-
dal whorl profile (ww/wh ~ 0.70). The species has a
moderately wide, strongly convex venter, a broadly
rounded ventrolateral shoulder bearing a longitu-
dinal ridge, and very convex flanks with transverse
ribs. The umbilical margin is broadly rounded.

Description. Holotype IGS NASU-02/4108 is a fragment
of a limestone mould, c. 32.0 mm in diameter, rep-
resenting an extremely discoidal, subevolute conch
(ww = 11.0 mm, wh = 16.0 mm, uw = 11.0 mm, ww/
dm ~ 0.35, uw/dm ~ 0.35) with a weakly compressed,
ellipsoidal whorl profile (ww/wh = 0.69). The conch
features a moderately wide, strongly convex venter, a

broadly rounded ventrolateral shoulder, wide, convex
flanks, and a broadly rounded umbilical margin. The
umbilicus is moderate in width (uw/dm ~ 0.35). The
surface of the conch bears long, thin, slightly oblique
transverse ribs approximately 1.0 mm wide, spaced
about 2.0 mm apart. A longitudinal ridge, about 1
mm thick, is located along the ventrolateral shoulder,
with a barely discernible wide groove running along
its length. Fine growth lines are visible on the pre-
served shell fragment of the umbilical area, though
their exact form remains unclear.

Remarks. Gzheloceras aisenvergi is morphologi-
cally similar to G. pulcher (Crick, 1904) particular-
ly in the presence of a longitudinal ridge on the
ventrolateral shoulder. However, G. aisenvergi can
be distinguished from G. pulcher by its laterally
compressed whorl profile. The ventrolateral shoul-
der of G. aisenvergi also has a faint, scarcely dis-
tinguishable groove, which is more reminiscent of
those found in G. memorandum Shimansky, 1967.
Occurrence. Donets Basin (Ukraine); Serpukhovian,
Samara Formation.

Fig. 4. Serpukhovian nautilods from the Donets Basin. A, B - Gzheloceras aisenvergi Dernov, 2021 (IGS NASU-02/4108; A - lateral view,
B - ventral view). C-H - Gzheloceras sp. (C, D - IGS NASU-26/04, E-H - 1GS NASU-26/07; C, F - lateral view, D, E - ventral view, G - whorl

profile, H - suture line at ww ~ 14.0 mm). Scale bars =5 mm

[ocnigHnubki Ta ornagosi ctatti | Research and Review Papers
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Gzheloceras sp.

(Fig. &4 C-H)

Material. Two poorly preserved moulds (specimens
IGS NASU-26/04 and IGS NASU-26/07) from the
Zhelvakova Ravine fossil site.

Description. Specimen IGS NASU-26/04 (Fig. 4 C,
D) is a limestone mould, 27.0 mm in diameter,
representing a thickly discoidal and subevolute
conch (ww ~13.5 mm, wh = 14.2 mm, uw = 10.0 mm,
ww/dm ~ 0.50, uw/dm = 0.37) with a weakly com-
pressed whorl profile (ww/wh = 0.95). The venter
is broad, flattened or slightly convex; a ventro-
lateral shoulder is broadly rounded, while the
flanks are broad, narrow, and slightly convex,
gently converging towards the umbilical mar-
gin. The umbilicus is moderately wide (uw/dm =
0.37); the umbilical margin and the umbilical wall
are not preserved. Ornamentation on the conch
surface consists of short, transverse lateral ribs,
1.5-2.0 mm wide. A small portion of the shell pre-
served on the venter of the mould reveals very
fine (approximately 0.1 mm thick) growth lines,
which likely form a ventral sinus. The suture line
has a broad, shallow ventral lobe and a shallow
lateral lobe.

Specimen IGS NASU-26/07 (Fig. 4 E-H) is a frag-

ment of a limestone mould of the body cham-
ber, exhibiting an ellipsoidal whorl profile (ww ~
14.0 mm, wh ~ 10.0 mm, ww/wh ~ 1.4). It has a very
slightly concave, broad venter; a ventrolateral
shoulder is broadly rounded, and the flanks are
narrow and convex (Fig. 4 G). A narrow longitudi-
nal ridge, approximately 0.5 mm thick, is present
along the median part of the venter. The flanks
are ornamented with massive, short, transverse
ribs, approximately 1.5 mm thick. The siphuncle
is subcentral. A U-shaped depression, 5 mm wide
(possibly a muscular imprint; Fig. 4 E) is located
on the posterior part of the mould, near the mid-
dle of the venter. The suture line exhibits a broad,
shallow ventral lobe and a shallow lateral lobe
(Fig. & H).
Remarks. The described specimens closely resem-
ble the holotype of the early Bashkirian Gzheloc-
eras faticanum Shimansky, 1967 from Kazakhstan.
However, the poor preservation of the material
prevents a detailed comparison. Nevertheless, key
morphological characteristic, such as the form of
the conch and whorl profile, the ornamentation,
and the suture line are very similar between the
specimens from the Donets Basin and those from
Kazakhstan.

V.S. Dernov

Genus Pseudogzheloceras Dernov, 2021b

Type species: Pleuronautilus costatus Hind, 1905;
by original designation.

Pseudogzheloceras sp. A

(Fig. 5 A)

Material. One poorly preserved conch fragment
(specimen IGS NASU-26/05) from the Chorna Ske-
lya fossil site.

Description. The only available specimen is a de-
formed fragment of a discoidal conch, approxi-
mately 38.0 mm in diameter. The flanks are orna-
mented with thick, wedge-shaped transverse ribs
(c. 3 mm in maximum thickness), which broaden
towards the ventrolateral shoulder. Additionally,
fine growth lines are present, forming a ventral
sinus.

Remarks. The ornamentation of specimen IGS
NASU-26/05 clearly indicates its assignment to
the genus Pseudogzheloceras. However, due to
the poor preservation of the specimen, precise
species-level identification is not possible. Repre-
sentatives of Pseudogzheloceras, including P. do-
netzense (Kruglov in Librovitch, 1939), P. costatum
(Hind, 1905), P. falcatum (Sowerby in Prestwich,
1840), and P. postcostatum (Bisat, 1930), are wide-
ly distributed in Pennsylvanian deposits of the
Donets Basin (Librovitch, 1939; Dernov, 2021b; and
author's unpublished data). The specimen under
consideration differs notably from P. donetzense
by its much more massive lateral ribs. However,
due to the limited preservation, a reliable com-
parison with the other listed species cannot be
made.

Family Koninckioceratidae Hyatt in von Zittel, 1900
Genus MillkonincRioceras Kummel, 1963

Type species: Koninckioceras konincki Miller and
Kemp, 1947; by subsequent designation of Kummel
(1963).

MillkonincRioceras udovichenkoi Dernov, 2018

(Fig. 5 B-D)

2018 MillkonincRioceras udovichenkoi sp. nov.: Der-
nov, p. 5, fig. 3.1

Holotype. Specimen NMNHU-G 2594/01 figured in
Fig. 5 B-D.

Type locality and stratigraphic horizon. An old quar-
ry near the village of Volnukhyne, Luhansk Raion,
Luhansk Oblast, Ukraine; late early Bashkirian (Bi-
linguites-Cancelloceras genus zone), Mandrykyne
Formation, shale above the F limestone.

Other material. Not available.

ISSN 1025-6814 | Teonoriunnii xypHan. 2025. N2 3 | Geologicnij Zurnal. 2025. No. 3



Serpukhovian and early Bashkirian (Carboniferous) nautiloids (Cephalopoda) of the Donets Basin (Ukraine)

Fig. 5. Early Bashkirian nautilods from the Donets Basin. A - Pseudogzheloceras sp. A with a valve of a chonetidine brachiopod (IGS
NASU-26/05; lateral view). B-D - MillkonincRioceras udovichenkoi Dernov, 2018 (NMNHU-G 2594/01; B - lateral view, C - apertural

view, D - suture line at 37.0 mm conch diameter). Scale bars =5 mm

Diagnosis. Species of the genus Millkoninckioceras
with a thinly discoidal and subevolute conch (ww/
dm ~ 0.40, uw/dm ~ 0.35), with a weakly depressed,
weakly embracing whorl profile (ww/wh ~ 0.95, IZR ~
0.10) with a weakly convex venter, rounded ventro-
lateral shoulder bearing longitudinal narrow ridge,
weakly convex flanks and broadly rounded umbili-
cal margin; the suture line is almost straight on the
venter and has a very shallow lobe on a flank.

Description. Holotype NMNHU-G 2594/01 is a near-
ly complete conch, 375 mm in diameter, thinly
discoidal and subevolute in shape (ww = 14.0 mm,
wh =15.0 mm, uw = 12.5 mm, ah = 13.7 mm, ww/dm =
0.37, uw/dm = 0.33). The whorl profile is weakly de-
pressed and nearly circular (ww/wh = 0.93), with a
weakly embracing coiling (IZR = 0.09) and an excep-
tionally high whorl expansion rate (WER = 2.50). The
venter of the phragmocone is broadly rounded; the
ventrolateral shoulder is also broadly rounded; and
the flanks are broad and convex. The umbilical mar-
gin is also broadly rounded, while the umbilical wall
is weakly convex, relatively wide, and inclined at
approximately 45° to the plane of symmetry of the
conch. The umbilicus is moderately wide (uw/dm =
0.33). The imprint zone is narrow and weakly con-
cave. The ventrolateral shoulder bears two longi-
tudinal narrow ridges, separated by a groove ap-
proximately three times the width of each ridge.
The conch surface displays fine, convex growth lines

[ocnigHnubki Ta ornagosi ctatti | Research and Review Papers

with a shallow ventral sinus; these lines are approx-
imately 0.1 mm wide and spaced about 0.1 mm apart.
The suture line is nearly straight across the venter
and bears a very shallow lateral lobe (Fig. 5 D).
Remarks. The genus Millkoninckioceras was origi-
nally diagnosed as follows: “Evolute, widely umbil-
icate, smooth conch; whorl section depressed, ellip-
tical, venter broadly rounded, flanks also rounded;
dorsal impressed zone slight; umbilicus large and
perforate. Suture essentially straight; siphuncle
small, subcentral” (Kummel, 1964: p. K&424). Millkon-
inckioceras udovichenkoi does not fully conform to
this diagnosis, as it exhibits fine ornamentation and
longitudinal ridges on the ventrolateral shoulder,
and possesses a very shallow lateral lobe. However,
MillkonincRioceras remains a poorly studied genus
with an incompletely resolved species composition.
Therefore, these minor deviations in the morpholo-
gy of M. udovichenkoi from the generic diagnosis do
not preclude its assignment to Millkoninckioceras,
especially given the absence of other genera within
the family Koninckioceratidae that show closer mor-
phological similarity.

MillkonincRioceras udovichenkoi is morphologi-
cally quite similar to the type species of the genus,
M. Ronincki, particularly in overall conch form and
the general outline of the suture line. The pres-
ence of ventrolateral ridges, discernible growth
lines, and an almost circular whorl profile distin-
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guish M. udovichenkoi from M. konincki. It is also
worth noting that the diameter of the holotype of
M. udovichenkoi is approximately 30% smaller than
that of M. konincki.

The group of species from the Pennsylvanian
of the USA and tentatively assigned to Millkon-
inckioceras by Shimansky (1967), namely M. jew-
etti (Newell, 1936) M. wyandottense (Newell, 1936)
and M. eliasi (Newell, 1936) differs markedly from
M. udovichenkoi in several morphological features.
These include the presence of a deeper lateral
lobe, a distinct ventral lobe, low and wide whorls,
and the absence of longitudinal ridges on the ven-
trolateral shoulder. Millkoninckioceras udovichen-
koi also differs from the Permian species M. bib-
bi (Miller and Kemp, 1947) in possessing a circular
whorl profile; in contrast, M. bibbi exhibits rather
low and wide, transversely elliptical whorls. Fur-
thermore, the conch diameter of M. bibbi is nearly
seven times greater than that of M. udovichenkoi.
Occurrence. Donets Basin; late early Bashkirian (Bi-
linguites-Cancelloceras genus zone), Mandrykyne
Formation.

Superfamily Trigonoceratoidea Hyatt, 1884

Family Trigonoceratidae Hyatt, 1884

Genus Catastroboceras Turner, 1965

Type species: Nautilus quadratus Fleming, 1828; by
original designation.

Catastroboceras sp.

(Fig. 6 A-E, J, L; Table 2)

Material. Three poorly preserved specimens (IGS
NASU-26/02, 26/03, 26/06) from the Zhelvakova Ra-
vine and Chorna Skelya fossil sites.

Description. Specimen 1GS NASU-26/06 (Fig. 6 A,
B) is a fragment of a limestone mould of a small
(dm =19.6 mm), thinly discoidal and evolute conch
(ww/dm = 0.37; uw/dm = 0.53) with an exceptional-
ly high coiling rate (WER = 2.82). The whorl profile
is weakly compressed, subquadrate, and non-em-
bracing (ww/wh = 0.91; IZR = 0.0), with a flattened
venter, angular ventrolateral shoulders, and flanks
that are wide and weakly convex near the umbil-
ical margin and weakly concave near the ven-
terolateral shoulder (Fig. 6 J). The umbilical mar-
gin and umbilical wall are angular and inclined ~
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45° to the conch’s plane of symmetry; no contact
groove is present. The siphuncle is positioned
almost ventrally (Fig. 6 I). The ornamentation
consists of two thin longitudinal ventral ridges,
¢. 0.5 mm thick, between which there is a bare-
ly visible thin median groove, which is probably
present only on the mould. On the body chamber,
approximately in the middle of the flank, there is
a longitudinal low and wide (1.5-1.8 mm) ridge,
which corresponds to a very narrow (0.5 mm)
ridge on the surface of the phragmocone. Between
these ridges and the ventrolateral shoulder of the
phragmocone are very short, broad, oblique ribs,
c. 1 mm wide, separated by 0.8 mm wide spaces.
On the surface of the steinkern of the body cham-
ber, these ribs are very weakly expressed only in
its posterior part, gradually disappearing towards
the aperture. The umbilical margin bearing a nar-
row longitudinal ridge 0.5 mm wide. The surface
of the flanks of the phragmocone is covered with
very thin (c. 0.05 mm) growth lines, which form a
very deep, narrow lateral sinus, the apex of which
is located on the lateral ridge. The umbilical-dor-
sal surface is smooth, with only two narrow fur-
rows, which are the marks of the ventral ridges of
the previous whorl.

Specimen IGS NASU-26/02 (Fig. 6 C, D) is a lime-
stone mould of a small conch (dm =17.9 mm), thinly
discoidal and evolute (ww/dm = 0.41, uw/dm = 0.51),
with a weakly depressed whorl profile (ww/wh =
112). The venter is narrow and flattened; the ven-
trolateral shoulder is angular; the flanks are flat
and nearly parallel; the umbilical margin is angu-
lar; and the umbilical wall is wide, flat, and inclined
at ~45° to the conch’s plane of symmetry. No trans-
verse ornamentation is preserved on the venter;
on the flanks, at about 66% of the distance from
the ventrolateral shoulder to the umbilical margin,
there is a low longitudinal ridge (1.0-1.2 mm wide).
Very fine growth lines (~0.05 mm thick) are visible
on the flanks and umbilical wall, forming shallow
sinuses. On the umbilical margin, these growth
lines are more pronounced. Two low and narrow
(~0.5 mm) longitudinal ridges are preserved on the
venter. The suture line consists of a broad, shallow
ventral lobe, a high, narrow ventrolateral saddle,
and a broad, shallow lateral lobe (Fig. 6 L).

Table 2. Conch dimensions (in mm) and ratios of Catastroboceras sp.

Specimen dm ww wh uw
IGS NASU-26/02 17.9 7.4 6.6 9.2
IGS NASU-26/06 19.6 7.2 7.9 10.3

ah ww/dm ww/wh uw/dm WER IZR
- 0.41 112 0.51 - -
79 0.37 0.91 0.53 2.82 0.0
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Fig. 6. Serpukhovian and early Bashkirian nautiloids from the Donets Basin. A-E, J, L - Catastroboceras sp.: A, B, J - IGS NASU-26/06
(A - lateral view, B - ventral view, ) - whorl profile); C, D, L - IGS NASU-26/02 (C - lateral view, D - ventral view, L - suture line at 17.9
mm conch diameter). F-I, K, M, N — Imonautilus sp.: F, G - IGS NASU-26/08 (F - lateral view, G - ventral view), H, | - IGS NASU-26/09
(H - lateral view, | - ventral view); K, M, N - IGS NASU-26/10 (K — whorl profile, M - lateral view, N - ventral view). Scale bars =5 mm

Genus Imonautilus Niko and Mapes, 2007

Type species: Imonautilus meeki Niko and Mapes,
2007; by original designation.

Imonautilus sp.

(Fig. 6 F-1, K, M, N; Table 3)

Material. Three poorly preserved moulds (IGS
NASU-26/08 to IGS NASU-26/10) from the Chorna
Skelya fossil site.

Description. Specimen IGS NASU-26/08 (Fig. 6 F, G)
is a fragment of a limestone mould representing
a small conch (dm = 18.2 mm) with an ellipsoidal,
nearly circular whorl profile (ww/wh ~ 0.87). The
venter is broad and convex; the flanks are narrow
and convex; the ventrolateral shoulder is broadly
rounded. The umbilical margin is broadly round-
ed, transitioning into a broadly convex umbilical
wall. The umbilicus is of moderate width (uw/dm =
0.34). Ornamentation includes three thin longitu-
dinal ridges (~0.3-0.4 mm thick): one weak ridge
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on the umbilical margin and two more prominent
ones on the ventrolateral shoulders. The suture
line is straight.

Specimen 1GS NASU-26/09 (Fig. 6 H, I) is a frag-
ment of a limestone mould comprising part of the
body chamber and several chambers of the phrag-
mocone, with partially preserved shell material
(dm = 14.6 mm). The venter is wide and convex; the
ventrolateral shoulder is rounded; the flanks are
narrow and weakly convex; and the umbilicus is
relatively wide (uw/dm = 0.53). Ornamentation con-
sists of two thin longitudinal ridges (~0.3 mm thick)
on the ventrolateral shoulders, and an additional
ridge located along the median line of the venter.
Growth lines are preserved on parts of the shell,
forming a ventral sinus; on the flanks, they appear
straight.

Specimen IGS NASU-26/10 (Fig. 6 K, M, N) is a
mould fragment of a weakly embracing (1ZR = 0.09),
weakly depressed (ww/wh = 1.36) body chamber,
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Table 3. Conch dimensions (in mm) and ratios of Imonautilus sp.

Specimen dm ww ] uw
IGS NASU-26/09 14.6 5.0 = 7.7
IGS NASU-26/08 18.2 ~6.0 6.9 6.1
IGS NASU-26/10 = 13.2 9.7 =

including half of the penultimate whorl. The venter
is broad and convex; the ventrolateral shoulder is
broadly rounded; the flanks are narrow and slightly
convex; the umbilical margin is broadly rounded;
and the umbilical wall is broad and slightly con-
vex, inclined at approximately 45° to the plane of
symmetry of the conch. A weakly concave contact
groove, about 3.5 times narrower than the venter,
is present (Fig. 6 K). Ornamentation on the body
chamber consists of two thin (~0.6 mm wide) longi-
tudinal ridges on each ventrolateral shoulder. The
aperture shows a broad and shallow ventral sinus
(Fig. 6 N).

Remarhks. The nautiloid specimens described
above most likely represent a new species, as
they differ significantly from Imonautilus meeki,
the only previously known species of this genus.
Key morphological differences include finer lon-
gitudinal ridges in I. meeki, as well as a more pro-
nounced imprint zone in the specimens assigned
here to Imonautilus sp. It is important to note,
however, that the available material consists
only of adult individuals, making comparisons
with juvenile forms of I. meeki impossible. A dis-
tinctive morphological feature of the described
specimens is the presence of a weak longitudinal
ridge on the umbilical margin of the phragmo-
cone and its absence on the body chamber.

Discussion and concluding remarks

In addition to the nautiloid taxa described above,
the studied collection includes several conch
mould fragments of unidentified orthocerids,
which could not be identified due to their poor
preservation. A fragment of a relatively large
conch, assigned to Pseudogzheloceras sp. B, was
recovered from the limestone at the Volnukhyne
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ah ww/dm ww/wh uw/dm WER 1ZR
= 0.34 = 0.53 = =
- ~0.33 ~0.87 0.34 - -

8.8 = 1.36 = = 0.09

fossil site. However, the fragment is too poorly
preserved to permit a detailed description. An-
other specimen of Pseudogzheloceras (not fig-
ured) was found in carbonate nodules within
shales above the F, limestone, but it is excluded
from description due to its fragmentary and de-
graded state.

The two low-diversity nautiloid assemblag-
es from the Serpukhovian (?Pseudorthoceras
spp., Gzheloceras aisenvergi Dernov, 2021, G. sp.,
and Catastroboceras sp.) and early Bashkirian
(Orthocerida indet.,, Pseudogzheloceras spp.,
MillkonincRioceras udovichenkoi Dernov, 2018,
Catastroboceras sp., and Imonautilus sp.), com-
prising six genera and ten species-level taxa,
including two probably endemic forms, Gzhelo-
ceras aisenvergi and Millkoninckioceras udovi-
chenkoi, are compositionally similar to coeval
nautiloid assemblages from Western Europe
(e.g., Pseudogzheloceras, Catastroboceras) and
from the Late Mississippian and Pennsylvanian
of North America (e.g., Pseudorthoceras, Imonau-
tilus).
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[lBa Komniekcu cepnyxoBcbkux (?Pseudorthoceras spp., Gzheloceras aisenvergi Dernov, 2021, G. sp. i Catastroboceras sp.)
Ta paHHbobawkupcbkux (Orthocerida indet., Pseudogzheloceras spp., Millkoninckioceras udovichenkoi Dernov, 2018,
Catastroboceras sp. Ta Imonautilus sp.) HayTunoigen onucaHi i3 camapcbKoi, KanbMiycbKoi, aMBPOCITBCbKOI Ta MaHAPUKMH-
CbKOi CBIT (MpOXOpiBCbKNN—61aroAaTHEHCbKUIA rOPN30HTH) loHELbKOTO 6aceiHy. 3a CUCTEMATUYHNM CK/TaA0M Lii KOMMIeKCH
[OCUTb 6IM3bKi [0 YrpyMoBaHb CEPNYXOBCbKMUX i 6AKUPCbKUX HayTunoigen 3axigHoi €sponu Ta MiBHiYHOT AMepUKHN.
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