GEO&BIO

2026  vol. 28, pp 27-38
https://doi.org/10.53452/gb2804

New records of ammonoids (Cephalopoda) in the
Serpukhovian and Bashkirian (Carboniferous) strata
of the Donets Basin, Ukraine

Vitaly Dernov

Institute of Geological Sciences of the National Academy of Sciences of Ukraine (Kyiv, Ukraine)
National Museum of Natural History of the National Academy of Sciences of Ukraine (Kyiv, Ukraine)

article info

key words

ammonoids, Serpukhovian,
Bashkirian, Donets Basin,
morphology

correspondence to

Vitaly Dernov; Institute of
Geological Sciences of the National
Academy of Sciences of Ukraine,
55-b Olesia Honchara Street, Kyiv
01054, Ukraine;

e-mail: vitalydernov@gmail.com

article history

Submitted: 09.09.2025. Revised:
28.11.2025. Accepted: 27.02.2026

cite as

Dernov, V. (2026). New records
of ammonoids (Cephalopoda) in
the Serpukhovian and Bashkirian
(Carboniferous) strata of the
Donets Basin, Ukraine.
GEO&BIO, 28, 27-38. [English,
with Ukrainian summary]

abstract

The Carboniferous-aged Kalmius and Krynka River sections, lo-
cated in the southwestern Donets Basin (eastern Ukraine), are
of a great significance for the biostratigraphy and correlation of
the Mississippian-Pennsylvanian boundary interval within the
palaeoequatorial belt of Euramerica. These sections are also im-
portant for study of the course and consequences of the global
“minor” mass extinction event at the Mississippian-Pennsylva-
nian boundary, probably caused by the onset of the Gondwana
continental glaciation in the Southern Hemisphere. A low-diver-
sity ammonoid assemblage is described from the late Serpukho-
vian-early Bashkirian (Starobeshovian and Olmezovian regional
stages, Kalmius and Amvrosiyivka formations) of the sections in
the Kalmius and Krynka River basins. Anthracoceras sp. and Rich-
ardsonites baccans Popov, 1979 are described from the Kalmius
Formation, and Homoceratoides stenus Popov, 1979, Cancelloceras
tenerum Popov, 1979 and Bilinguites sp. are described from the
Amvrosiyivka Formation. Richardsonites baccans, Homoceratoides
stenus, and Cancelloceras tenerum are endemic species of the Do-
nets Basin, the original description of which is based on insuf-
ficiently preserved limited material (juvenile conchs in which the
suture lines are not preserved). The morphological studies of am-
monoids helps to clarify the details of the conch morphology of
these species and therefore refine the original diagnosis of these
taxa. The discovery of Anthracoceras sp. in a shale above the D7
limestone of the Kalmius Formation expands the range of this ge-
nus in the Carboniferous succession of the Donets Basin. In the
Carboniferous sections of the Donets Basin, the upper Serpuk-
hovian-lower Bashkirian interval is best characterised by ammo-
noids. Currently, 17 genera are recognised from the Kalmius and
Amvrosiyivka formations. These data enabled previous research-
ers to assign the interval of the Kalmius Formation above the
D,8Upper [imestone to the Homoceras—Hudsonoceras genus zone,
and the interval E,-E, of the Amvrosiyivka Formation to the Re-
ticuloceras-Bashkortoceras genus zone. A considerable proportion
of endemic species within the late Serpukhovian-early Bashkirian
ammonoid assemblage may indicate a certain degree of geograph-
ic isolation of the palaeo-aquatory of the Donets Basin.
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Hogi 3naxigku amonoineit (Cephalopoda)
Y CepIyXOBCHKMX Ta 0AMIKMPCHKUX (KaM SHOBYTi/TbHA
cucreMa) Bigknagax J[loHenpkoro 6aceitny (Ykpaina)

Biraniin [JepHos

Pestome. Kam’siHoByrinbHi pospisu B 6aceiinax pidok Kanpmiyc i Kpurka, o posramosasi y niBgeHHO-
3axifHilt yactuHi JoHenpkoro 6aceiiny (Cxin Ykpainu), MaroTh BeluKe 3HadeHHs Ay 6iocTparurpadii
Ta KOpe/ALii IPUKOPJOHHOTO MiCCiCiIIChKO-TIEHCHM/IPBAaHCHKOTO iHTEPBaJly B Me)KaxX ITa/le0eKBAaTOPiaIbHO-
ro nosicy €spamepukit. Li pospisu Takoyx Ba>K/IMBi /s BUBYEHH Ilepebiry Ta Hac/IifKiB rnobanpHol nopii
«MaJIOro» MacOBOr'O BUMMPAHH: Ha MeXi MICCICiIiio Ta IEHCU/IbBaHilo, IMOBIPHO CIIPUYMHEHO]I TaK 3Ba-
HyM JoHIBaHCHKMM MaTepUKOBMM 37efileHiHHAM y IliBennin niBkyni. Hepenuknit KoMImekc aMOHOifel
OIMCAHO 3 BEPXHbOCEPIYXOBCHKOTO—HIDKHBOOAIIKMPCHKOTO (CTApOOENIiBChKIIT Ta ONIME3iBChKMIT peri-
ospycH, KalbMiycbka Ta aMBpOCiiBcbKa cBiTy) cTparurpadivHoro iHtepBany pospisiB B 6aceiiHax piuok
Kansmiyc i Kpunka. I3 xampmiycbkoi citu ommcano Anthracoceras sp. ta Richardsonites baccans Popov,
1979, a 3 amBpociiBcbKoi cBitn — Homoceratoides stenus Popov, 1979, Cancelloceras tenerum Popov, 1979
ta Bilinguites sp. Richardsonites baccans, Homoceratoides stenus i Cancelloceras tenerum € eHEeMiYHUMM BU-
mamu JIoHebKOro 6aceiiHy, IepBUHHMIL OIVC AKUX IPYHTYETHCA Ha OOMEXEHOMY Ta He[JOCTaTHbO 30epe-
YKEeHOMY MaTepiai (sapa IHKX YepeIalloK, Ha AKMX He 30eperacs nonaTesa ninis). Mopdonoriuni goci-
IKeHHS HOBUX 3HaXiJOK IOIIOMOIIY YTOYHUTH AeTali MOpQosIorii uX BUAIB i, BifTaK, JONOBHUTY OPUTi-
HaJIbHUIT IiarHO3 IMX TaKCOHIB. BusABneHHa Anthracoceras sp. y ClIaHIAX Hafj BanHAKOM D7 kanbmiycbkoi
CBiTH po3umMproe crpaTurpadivHuil fialma3oH IbOTO POAY Y KaM AHOBYTIbHIN 0CafioOBill MOCIiOBHOCTI
Jonenbkoro 6aceitHy. Y KaM AHOBYTiIbHUX po3pizax [JoH6acy BepXHbOCEPITyXOBChKMII~HIDKHbOOAIIKIP-
CbKMII iHTE€pBaJI HallKpallle OXapaKTepM30BaHO aMOHOifiessMu. HyHi 3 KambMiyChKOi Ta aMBPOCiIBCbKOI CBiT
Bifomo 17 popis 1ux Momiockis. Ii faHi [03BoMMIN NOTIEpeNHIM NOCTITHMKAM BifTHECTH iHTepBas Kanlb-
Miycbkoi cBiTM BuIe BamHAKY Ds8Bepxtit no pomosoi sonu Homoceras-Hudsonoceras, a intepsan E,-E,
aMBPOCIIBCBKOI CBiTM — [0 ponoBoi 30uM Reticuloceras—Bashkortoceras. 3Ha4Ha 4acTKa eHAEMIYHMX BUAIB
B KOMIUIEKCI Ti3HPOCEPIYXOBChKIUX-PAHHbOOAMIKNPCHKIIX AMOHOIIell MOYKe CBIINTIL IIPO HE3HAYHY Te0-
rpadivHy i30/1bOBaHICTb ManeoakBaTopil [JoHeIbKOro Haceiiny.

Knio4goBi cmoBa: aMoHOifEl, cepyXOBChKMIT PYC, OGalIKMPChKIMit Apyc, [JoHenpKuit 6aceiiH, Mop¢omoris.

Anpeca pna 38’a3Ky: Bitaniit JepHos; IncruryT reonoriunnx vayk HAH Ykpainn, Byn. O. Tonuapa, 556,
Knis 01054, Ykpaina; e-mail: vitalydernov@gmail.com.

Introduction

The Kalmius River section, located near the town of Starobesheve (southwestern Donets Basin,
Ukraine), is a stratotype section for the Voznesenskian and Zapaltyubian horizons of the East
European Platform (Poletaev et al., 2011). It is also of a great significance for the correlation of the
Mississippian—Pennsylvanian boundary within the palaeoequatorial belt of Laurussia. This section,
along with other significant outcrops (e.g., the Krynka River section in the south-eastern part of
the Donets Basin), is important for study of the global mass extinction event at the Mississippian—
Pennsylvanian boundary, probably caused by the onset of continental glaciation in the Southern
Hemisphere, which started during the Visean and extending into the Early Permian (Raymond et al.,
1990; Bonelli & Patzkowsky, 2011; Griffis et al., 2023).

This paper presents the results of a study of a small collection of ammonoids from the Serpukhovian—
lower Bashkirian deposits exposed mainly in the Kalmius River basin in the southwestern Donets
Basin, eastern Ukraine.

The aims of this study are to: (1) detail the morphology of some endemic late Serpukhovian and
early Bashkirian ammonoid species using describing method proposed by Korn (2010), and (2) clarify
the stratigraphic range of ammonoids in the Serpukhovian and lower Bashkirian strata of the Donets
Basin. The data obtained extends the palaeontological characteristics of the Upper Mississippian
and Lower Pennsylvanian strata of the Donets Basin.
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Materials and methods

The studied collection consists of 38 moderately preserved specimens of ammonoids, which
were collected by researchers from the Department of Stratigraphy and Palaeontology of Paleozoic
Sediments of the Institute of Geological Sciences, National Academy of Sciences of Ukraine, main-
ly by Drs David Ye. Aisenverg and Vladyslav I. Poletaev. The examined material is stored in the
Department of Geology of the National Museum of Natural History, National Academy of Sciences
of Ukraine, Kyiv (collection number NMNHU-G 8637).

For a scheme of dimensions of ammonoid conchs, see the article of Korn (2010: fig. 1). The key
for the description of morphology of the ammonoid conchs proposed in Korn (2010) and Klug et al.
(2015) is used in this paper. The abbreviations used in the ammonoid species description are: dm =
conch diameter, wh = whorl height, ww = whorl width, uw = umbilical width; whorl expansion rate
(WER) = (dm,/dm,)? or [dm,/(dm,—ah)]?, imprint zone rate (IZR) = wh;—ah/wh, or (wh,;-(dm,—
dm,))/wh1 (Korn, 2010; Klug et al., 2015).

The studied material comes from four fossil localities in the Donets Basin (Fig. 1):

(1) Zhelvakova Valley: Donetsk Oblast, Kalmiuske Raion, slopes of the Zhelvakova Valley near
the town of Starobesheve; Kalmius Formation, oncolites in a shale just above the D7 limestone. This
level bearing ammonoids Anthracoceras sp., Richardsonites baccans Popov, 1979, and Nuculoceras
donbassicum Popov, 1979.

(2) Chorna Skelya: Donetsk Oblast, Kalmiuske Raion, Chorna Skelya area at the mouth of the
Berestova River near the town of Starobesheve; Amvrosiyivka Formation, E; limestone with
Homoceratoides stenus Popov, 1979.

(3) Kysla Valley: Donetsk Oblast, Amvrosiyivka Raion, Kysla Valley near the town of Dmytrivka;
Amvrosiyivka Fm., E, limestone with Cancelloceras tenerum Popov, 1979.

(4) Blahodatne village: Donetsk Oblast, Amvrosiyivka Raion, the eastern bank of the Krynka River
near the village of Blahodatne; Amvrosiyivka Formation, Ey! limestone with Bilinguites sp.

® Bakhmut Bryanka Luhansk 10 km
Kostyantynivka Alchevs’k
Gorlivka
Yenakieve Khrustalnyi Antratsyt
Dovzhans’k
Snizhne
. Donetsk
Mar’inka Ilovais’k ®
@ Amvrosiyivka
Ol’hynka @ Starobesheve 'J
Sl Kalmiuske \ ) */
o

Fig. 1. Geographical location of ammonoid fossil localities (marked by the orange circles). The number
of localities: 1 — Zhelvakova Valley, 2 - Chorna Skelya, 3 - Kysla Valley, 4 - village of Blahodatne.

Puc. 1. Teorpadiyne nono>xeHHA Miclie3HaXOfKeHb aMOHOifell (mo3HaYeHo ToMapandeBuMu Kpyramu). Ho-
Mepn Micrie3HaxomxeHb: 1 — banka JKenBakosa, 2 — Yopua Ckens, 3 — banka Kucra, 4 - ceno brarogarse.
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Geological setting

The studied material originates from the upper Serpukhovian-lower Bashkirian Kalmius and
Amvrosiyivka formations (Fig. 2). The Kalmius Formation is a 530 to 800-m-thick paralic succes-
sion of sandstone, siltstone, mudstone, coal, and limestone beds (Poletaev et al., 2011; Poletaev &
Vdovenko, 2013) (Fig. 3). The marker of the mid-Carboniferous boundary, the conodont species
Declinognathodus noduliferus (Ellison & Graves, 1941), was recorded in the D 8Upper limestone
(Nemirovskaya et al., 1990, 1992). The Amvrosiyivka Formation consists of a 250 to 900-m-thick
paralic succession of sandstone, siltstone, mudstone, coal, and limestone beds (Poletaev et al., 2011;
Nemyrovska & Yefimenko, 2013) (Fig. 3). The formation contains ammonoids of two early Bashkirian
genus zones, the Reticuloceras—Bashkortoceras genus zone (the stratigraphic interval between the E,
and E, limestones) and the Bilinguites—Cancelloceras genus zone (Ey—G, limestones) (Popov, 1979;
Dernov, 2022a). The formation corresponds to the Manuilivkian and Feninian horizons of the Donets
Basin and contains conodonts of the Idiognathoides sinuatus-Id. sulcatus sulcatus Zone, which is cor-
related with the Krasnopolyanian and Severokeltmenian regional substages of the East European
Platform and the early-middle Morrowan of North America (Nemyrovska, 2017).

g|E . ! .
g % Stage Horizon thhostrat!graphu: Ammonoid genozones
| o unit
o3
—®
Vyskrivian Kartamysh Fm.
(part)
Luhanian
Gzhelian Troitskian Araukarytova Fm.
Klyuchovian
Svitlanovian Avilovka Fm. Not zoned
Kasimovian Kartanashian
Isayivka Fm.
Sanzharivkian
Sabivkian Horlivka Fm.
<
= | Moscovian - i
<z( Mar'ivkian Almazna Fm. Paralegoceras-Eowellerites
>
b~
» 2 Kam'iankian Kamensk Fm. Diaboloceras-Winslowoceras
S| &
ol|l® Krasnodonian )
b9 Belaya Kalitva Fm. Diaboloceras-Axinolobus
w Makiivkian
w Smolyanynivka Fm,|
z B Zuyivkian Gastrioceras-Branneroceras
o Bashkirian Mospyne Fm.
0
i
< Blagodatnean | Mandrykyne Fm. Cancelloceras-Bilinguites
o Manuilivkian -
| Feninian Amvrosiyivka Fm. | peticyoceras-Bashkortoceras
Voznessenkian Homoceras-Hudsonoceras
Zapaltyubean Kalmius Fm. illea-. i . . . es
Novolyubivian Fryetievlion-Dolopinaceras Fig. 2. Stratigraphic position of the
Serpukhovian 5oy orivkian s . Uralopronorites-Cravenoceras Kalmius and Amvrosiyivka forma-
Samarian amara Fm- tions and ammonoid biostratigra-
= phy of the Carboniferous succes-
< ; Not zoned . . o
P Mezhovain Mezhova Fm. sion of the Donets Basin (modified
% Visean Donetsian Hypergoniatites-Ferganoceras after POPOV’ 1979).
a2 Stylian Beyrichoceras-Goniatites Puc.?2 CTpaTI/Irpa(l)i‘{He TOJIOKEeH -
= Sukhynian Ry P - A .
= Glybokynian Meroeanies-Ammoneljpsies HA KaJbMiycbkol Ta aMBpOCiiB-
— Mokra Volnovakha .. . . .
Dt:(l<u0halv'an Group cbKoi CcBiT Ta 6OilocTparurpadis
arpivian > . . . B
Tournaisian Volnovakhian Not zoned gaM ﬂHOByrmbHI_AX BIHKH?HIB HOH_
Karakubian acy 3a aMOHOolfgesAMI (B3ATO 31
Bazaliivkian sminamu 3 Popov (1979)).

30 GEO&BIO » 2026 « vol. 28 p-ISSN 2617-6157 e-ISSN 2617-6165



Amvrosiyivka Fm. Fig. 3. Stratigraphic position of the ammonoid
localities. Lithological columns modified after
Nemyrovska & Yefimenko (2013) and Poletaev
& Vdovenko (2013). Numbers of localities: 1 —
Zhelvakova Valley, 2 — Chorna Skelya, 3 — Kysla
Valley, 4 - village of Blahodatne.

Puc. 3. Crparurpadiute OMOXKeHHs Miciies-
HaxO/>KeHb aMoHoifel. JIiToMoriyHi KOMOHKM
B3sTO 3i 3minamm 3 Nemyrovska & Yefimenko
(2013), Poletaev & Vdovenko (2013). Homepn
MicuesHaxomkenb: 1 — banka JKenBakoBa, 2 —
Yopna Ckens, 3 — banka Kucra, 4 — ceno braro-
IaTHe.
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Systematic palaecontology
Order Goniatitida Hyatt, 1884

Superfamily Pericycloidea Hyatt in von Zittel, 1900
Family Anthracoceratidae Plummer & Scott, 1937

Genus Anthracoceras Frech, 1899
Type species: Nomismoceras (Anthracoceras) discus Frech, 1899; by original designation.
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Anthracoceras sp.

Fig. 4, a—c

Material. Specimen NMNHU-G 8637/83 from the Zhelvakova valley fossil site.

Description. Specimen NMNHU-G 8637/83 is a moderately well-preserved limestone mould
with a diameter of 20.8 mm. It is thinly discoidal (ww = 7.8 mm, wh = 11.1 mm, ww/dm = 0.38),
weakly compressed (ww/wh = 0.70), with moderately embracing whorls (IZR = 0.16). The venter is
convex; the flanks are slightly convex, wide and converging to a broadly rounded ventrolateral shoul-
der; the umbilical margin is angularly rounded; the umbilicus is moderate (uw = 3.8 mm, uw/dm =
0.38). The conch ornament is not preserved. The suture line has a high, wide, rounded lateral saddle,
a wide, rounded lateral lobe, and a narrow, high ventrolateral saddle (Fig. 4, ).

Superfamily Neodimorphoceratoidea Furnish & Knapp, 1966
Family Ramositidae Ruzhencev & Bogoslovskaya, 1969

Genus Homoceratoides Bisat, 1924
Type species: Homoceratoides prereticulatus Bisat, 1924; by original designation.

Homoceratoides stenus Popov, 1979

Fig. 4, d, e; Table 1

1979 Homoceratoides stenus sp. nov.; Popov, p. 67, pl. 5, fig. 5.

Holotype. Specimen VSEGEI-3030/04, which is stored in the A. P. Karpinsky All-Russian Research
Geological Institute, St. Petersburg; illustrated in Popov (1979: pl. 5, fig. 5).

Type locality. Ukraine, Donetsk Oblast, right bank of the Kalmius River near the former village of
Fenine (Starobesheve town area).

Type stratigraphic level. Early Bashkirian Amvrosiyivka Formation (more precise stratigraphic
position is not known).

Diagnosis. Species of Homoceratoides with a pachyconic (ww/dm = 0.57-0.64 at 7.7-12.0 mm
conch diameter), weakly depressed conch (ww/wh = 1.18-1.32 at 7.7-12.0 mm conch diameter),
which has a convex venter, slightly convex flanks, converging to a broadly rounded ventrolateral shoul-
der and narrowly rounded umbilical margin and a narrow umbilicus (uw/dm = 0.24-0.30 at 7.7-12.0
mm conch diameter). Ornamentation consists of coarse growth lines, extending with a broad, shal-
low lateral sinus, a low, relatively narrow ventrolateral projection, and a deep, narrow ventral sinus.

Material. Sixteen limestone moulds from the Chorna Skelya fossil site (NMNHU-G 8637/01, 44—
46, 62, 64-70, 71a-71c).

Description. Specimen NMNHU-G 8637/65 is a well-preserved mould with a diameter of 10.7
mm (Fig. 4, d, e). It is thinly pachyconic (ww/dm = 0.62) with weakly depressed (ww/wh = 1.32) and
weakly embracing whorls (IZR = 0.14). The venter is convex, the flanks are slightly convex, converg-
ing to the broadly rounded ventrolateral shoulder; the umbilical margin is narrowly rounded, and the
umbilicus is narrow (uw/dm = 0.24).

Table 1. Dimensions (in mm) of Homoceratoides stenus Popov, 1979
Tabnuys 1. Poamipu (mm) Homoceratoides stenus Popov, 1979

Specimen dm ww wh uw ah ww/dm ww/wh uw/dm WER IZR
NMNHU-G 8637/01 120 7.2 5.7 3.0 - 0.60 1.26 0.25 - -
NMNHU-G 8637/62 10.8 6.6 5.6 2.9 - 0.61 1.18 0.27 - -
NMNHU-G 8637/65 10.7 6.6 5.0 2.6 - 0.62 1.32 0.24 - 0.14
NMNHU-G 8637/66 8.0 5.1 - 2.4 - 0.64 - 0.30 — —

Ornamentation consists of coarse growth lines, extending with a broad, shallow lateral sinus, a
low, relatively narrow ventrolateral projection, and a deep, narrow ventral sinus. The growth lines are
coarse near the umbilical margin and branch out in the middle of the flank. The width of the lines
near the umbilical margin is approximately 0.15 mm, decreasing to around 0.05 mm after branching.
There are three constrictions in the whorl; they have a wide lateral sinus, a small and narrow ventro-
lateral projection and a shallow wide ventral sinus.
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Fig. 4. Late Serpukhovian and early Bashkirian ammonoids of the Donets Basin. a-c — Anthracoceras sp.
(a — lateral view, b — apertural view, ¢ — suture line), specimen NMNHU-G 8637/83. d, e — Homoceratoides
stenus Popov, 1979 (d — lateral view, e — apertural view), specimen NMNHU-G 8637/65. f~k — Richardsonites
baccans Popov, 1979 (f, h, j — lateral views, g — apertural view, i, k — ventral views; f, g — NMNHU-G 8637/52,
h, i — NMNHU-G 8637/51, j, k — NMNHU-G 8637/49). I, m — Bilinguites sp. (| — NMNHU-G 8637/23a,
crushed conch in lateral view, m — NMNHU-G 8637/28, crushed conch in lateral view). n, 0 — Cancelloceras
tenerum Popov, 1979 (n — lateral view, o0 — ventral view), specimen NMNHU-G 8637/12. Scale bars = 5 mm.

Puc. 4. T1isHpOCEpPITyXOBCHKi Ta paHHBOOAIIKMPCHKI aMOHOifel [loHerpKoro baceitHy. a-c — Anthracoceras sp.
(a — marepanpHO, b — 3i cTOpOHM anepTypy, ¢ — onartesa JiHis), eksemmasip NMNHU-G 8637/83. d, e —
Homoceratoides stenus Popov, 1979 (d — natepanbHo, e — 3i cToponnu aneprypu), eksemmwrip NMNHU-G
8637/65. f-k — Richardsonites baccans Popov, 1979 (f, h, j — narepanbHo, § — 3i CTOpOHU anepTypu, i, k —
BeHTpanbHO; f, ¢ — NMNHU-G 8637/52, h, i — NMNHU-G 8637/51, j, k — NMNHU-G 8637/49). |, m —
Bilinguites sp. (I — NMNHU-G 8637/23a, po3faB/ieHa 4epelallka, jarepaabamit Bup, m — NMNHU-G
8637/28, po3maBiieHa depemnaiika, narepanbuuit Bug). n, o — Cancelloceras tenerum Popov, 1979 (n — nare-
PabHO, 0 — BEHTPaIbHO), ekdeMirsip NMNHU-G 8637/12. MaciuTabHi IITPUXM 3aBIOBXKU 5 MM.

Remarks. Homoceratoides stenus differs from H. librovitchi Ruzhencev & Bogoslovskaya, 1978 by a
narrower conch (ww/dm = 0.57 at 7.7 mm conch diameter in H. stenus and ww/dm = 0.71 at 7.5 mm
conch diameter in H. librovitchi) and a less compressed whorl profile (ww/wh = 1.22 at 7.7 mm conch
diameter in Homoceratoides stenus and ww/wh = 1.60 at 7.5 mm conch diameter in H. librovitchi). In
H. stenus lack umbilical nodes, but they are characteristic for young conchs of H. librovitchi. It is not
possible to compare mature conchs of H. stenus and H. librovitchi, as the first species is represented
by small, juvenile conchs.
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Homoceratoides stenus and H. ferganensis Ruzhencev & Bogoslovskaya, 1978 differ by a much nar-
rower umbilicus in the latter species (uw/dm = 0.10 at 11.0 mm conch diameter in H. ferganensis and
uw/dm = 0.27 at 10.8 mm conch diameter in H. stenus). Homoceratoides stenus has constrictions on
the conch surface, which is absent in H. ferganensis, and in general, the transverse surface ornamenta-
tion of H. stenus is coarser. H. stenus differs from H. kalmiusi Popov, 1979, another endemic Donets
Basin species, in the absence of umbilical nodes and an umbilical rim, coarser growth lines and con-
strictions with a ventral sinus. The conch ornamentation of H. tabidus Popov, 1979 is less coarse
than that of H. stenus. Homoceratoides stenus further differs from H. svetlanae Korn, 1997 by more
pronounced constrictions in the former, although other morphological features of these species are
quite similar.

Occurrence. Lower Bashkirian (Reticuloceras-Bashkortoceras zone), Donets Basin.

Family Reticuloceratidae Librovitch, 1957

Genus Bilinguites Librovitch, 1946

Type species: Reticuloceras superbilingue Bisat, 1924; by original designation.
Bilinguites sp.

Fig. 4,1, m

Material. Ten crushed conchs between 14 and 25 mm in diameter (specimens NMNHU-G
8637/23a, 24, 25, 27-33) from the Blahodatne village locality.

Description. Specimen NMNHU-G 8637/23a (Fig. 4, I) is one of the best-preserved specimens.
It consists of a crushed conch measuring 14 mm in diameter. The form of the conch is impossible to
describe. The umbilicus is very narrow (uw = 1.9 mm, uw/dm = 0.14). The conch surface bears thin
biconvex growth lines forming a narrow ventral sinus, a narrow high ventrolateral projection, and a
shallow wide lateral sinus. There are two longitudinal grooves on the ventrolateral shoulder. Specimen
NMNHU-G 8637/28 (Fig. 4, m) is a crushed conch, ¢. 28 mm in diameter. The umbilicus is narrow
(uw = 5.0 mm, uw/dm = 0.18). The conch surface bears a longitudinal groove on the ventrolateral
shoulder.

Remarks. The described ammonoids are extremely poorly preserved, thus precluding any mean-
ingful comparison of morphology with that of other members of the genus Bilinguites.

Superfamily Somoholitoidea Ruzhencev, 1938
Family Glaphyritidae Ruzhencev & Bogoslovskaya, 1971

Genus Richardsonites Elias, 1956
Type species: Gastrioceras richardsonianum Girty, 1909; by original designation.

Richardsonites baccans Popov, 1979
Fig. 4, f-k; Table 2
1979 Richardsonites baccans sp. nov.; Popov, p. 61, text-figs 61, 61, 78, pl. 4, figs 4-7.
1983 Richardsonites baccans A. Popov, 1979; Astakhova, p. 119, pl. 68, figs 1-4.

Holotype. Specimen VSEGEI-3051/01, A. P. Karpinsky All-Russian Research Geological Institute,
St. Petersburg. Illustrated in Popov (1979: pl. 4, figs 4, 5).

Type locality. Ukraine, Donetsk Oblast, Zapal-Tyube Hill near the town of Starobesheve.

Type stratigraphic level. Serpukhovian portion of the Kalmius Formation, shale above the D7
limestone.

Diagnosis. Species of Richardsonites with a pachyconic (ww/dm = 0.70-0.76), moderately and
strongly depressed conch (ww/wh = 1.80-2.86); a venter is forming with flanks a single hemispheric
surface; an umbilical margin is angular and an umbilicus is moderate. The coiling rate is low (WER =
c. 1.55). The ornament consists of lamellar growth lines, forming a broad, very low ventral projection
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and linear constrictions. The suture line with a broad ventral lobe divided into two lanceolate branch-
es by a median saddle; a ventrolateral saddle is moderately rounded; an adventive lobe is Y-shaped,
pointed at the base; a dorsolateral saddle is asymmetrically rounded.

Material. Ten limestone moulds from the Zhelvakova Valley (NMNHU-G 8637/49 to 57, 86).

Description. Specimen NMNHU-G 8637/52 is a moderately preserved mould with a diameter of
7.6 mm (Fig. 4, f, g). It is pachyconic (ww/dm = 0.70) with moderately depressed (ww/wh = 1.80) and
very strongly embracing whorls (IZR = 0.48). The venter is forming with flanks a single hemispheric
surface; the umbilical margin is angular and the umbilicus is moderate (uw/dm = 0.41). The coiling
rate is low (WER = 1.56). The umbilical wall is wide and flattened. The ornament consists of lamellar
growth lines, forming a broad, very low ventral projection. The width of the lines on the venter is c.
0.15 mm. Constrictions (two per whorl) are linear. Specimen NMNHU-G 8637/51 is a moderately
well-preserved mould with a diameter of 14.0 mm (Fig. 4, h, i). It is pachyconic (ww/dm = 0.71) with
very strongly depressed (ww/wh = 2.86) whorls. The venter is forming with flanks a single hemispher-
ic surface; the umbilical margin is angular and the umbilicus is moderate (uw/dm = 0.40). The orna-
ment consists of lamellar growth lines, forming a broad, very low ventral projection. The width of the
lines on the venter is measuring approximately 0.20 mm. The constrictions (one per whorl) are linear.

Table 2. Dimensions (in mm) of Richardsonites baccans Popov, 1979
Tabnuys 2. Po3mipu (Mm) Richardsonites baccans Popov, 1979

Specimen dm ww wh uw ah ww/dm ww/wh uw/dm WER IZR
NMNHU-G 8637/52 7.6 53 2.9 3.1 1.5 0.70 1.80 0.41 1.56  0.48
NMNHU-G 8637/49 124 94 3.4 - - 0.76 2.76 - - -
NMNHU-G 8637/51 140 10.0 3.5 5.6 - 0.71 2.86 0.40 - -

Remarks. Richardsonites baccans differs from R. gairensis (Currie, 1954) by the absence of a raised
rim around the umbilicus, and by a much wider umbilicus (uw/dm = 0.40-0.41 in R. baccans and uw/
dm = 0.22 in R. gairensis). Richardsonites baccans and R. mapesi (Saunders, 1973) differ by a slightly
wider conch in the latter species (ww/dm = 0.80 at 8.6 mm conch diameter in R. mapesi and 0.70-0.76
at 7.6—-14.0 mm conch diameter in R. baccans), as well as a much wider umbilicus in R. baccans (uw/
dm =0.40 at 14.0 mm conch diameter in R. baccans and 0.28 at 14.0 mm conch diameter in R. mapesi).

Occurrence. Upper Serpukhovian (Fayettevillea-Delepinoceras genus zone), Donets Basin.

Superfamily Gastrioceratoidea Hyatt, 1884
Family Gastrioceratidae Hyatt, 1884

Genus Cancelloceras Ruzhencev & Bogoslovskaya, 1969
Type species: Gastrioceras cancellatum Bisat, 1923; by original designation.

Cancelloceras tenerum Popov, 1979

Fig. 4,n, 0

1979 Cancelloceras tenerum sp. nov.; Popov, p. 81, pl. 10, figs 4-8.

Holotype. Specimen VSEGEI-13, which is stored in the A. P. Karpinsky All-Russian Research
Geological Institute, St. Petersburg; Ukraine, Donetsk Oblast, Kysla Valley near the village of
Dmytrivka; Eg or E, limestone bed of the early Bashkirian Amvrosiyivka Formation. Illustrated by
Popov (1979: pl. 10, fig. 7).

Material. One significantly laterally compressed sideritized conch (specimen NMNHU-G
8637/12) from the Kysla Valley fossil site.

Description. Specimen NMNHU-G 8637/12 is a relatively large conch (dm = 59.7 mm, wh = 16.8
mm) with a broadly convex venter, rounded ventrolateral shoulders, slightly convex flanks, which
converging to the ventrolateral shoulders, a moderate umbilicus (uw = 16.8 mm, uw/dm = 0.33) and
an angular umbilical margin. The conch ornament consists of thin growth lines (0.10-0.15 mm thick)
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forming a lateral shallow narrow sinus, a low ventrolateral projection and a shallow narrow ventral
sinus. The growth lines are intersected by thin lirae, about 0.1 mm thick, forming a reticulate orna-
ment. At the umbilical margin, the growth lines join into narrow, sharp, short ribs, 0.20 mm thick,
which continue to the umbilical wall.

Remarks. Cancelloceras tenerum differs from C. pachygyrum (Yang, 1987) in the absence of lateral
ribs, but the latter species has a tendency to reduce these ribs in ontogeny, so it is possible that large
conch do not have them. The same applies to Cancelloceras soliari Nikolaeva & Kullmann, 1995, C.
elegans Ruzhencev & Bogoslovskaya, 1978, C. extenuatum Ruzhencev & Bogoslovskaya, 1978, and C.
rurae (Schmidt, 1925), although no weakening of the ribs during ontogeny was observed in these spe-
cies. In contrast to Cancelloceras oliveirai Nikolaeva & Kullmann, 1995, C. tenerum has no constric-
tions on the conch surface, but specimen NMNHU-G 8637/12 has almost twice the conch diameter
of Cancelloceras oliveirai.

Occurrence. Lower Bashkirian (Bilinguites—Cancelloceras genus zone), Donets Basin.

Discussion and concluding remarks

Several ammonoid species described from the upper Serpukhovian and lower Bashkirian strata
of the Donets Basin, namely Anthracoceras sp., Homoceratoides stenus Popov, 1979, Richardsonites
baccans Popov, 1979, Nuculoceras donbassicum Popov, 1979, Cancelloceras tenerum Popov, 1979, and
Bilinguites sp.

In the Carboniferous succession of the Donets Basin, the upper Serpukhovian-lower Bashkirian
interval is best characterised by ammonoids. Currently, 17 genera are recognised from the Kalmius and
Amvrosiyivka formations, including Stenopronorites, Anthracoceras, Proshumardites, Cravenoceras,
Cravenoceratoides, Glaphyrites, Richardsonites, Euroceras, Nuculoceras, Homoceratoides, Surenites,
Reticuloceras, Bilinguites, Cancelloceras, Isohomoceras, Homoceras, and Phillipsoceras (Popov, 1979;
Astakhova, 1983).

The original descriptions of some endemic ammonoid species (e.g., Homoceratoides stenus, H.
tabidus, and Reticuloceras berestovense) are based on a sparse and poorly preserved moulds without
suture lines. Unfortunately, this preservation is typical of the Carboniferous ammonoids from the
Donets Basin (Popov, 1979; Dernov, 2022b; Dernov & Poletaev, 2024).

Previously, Anthracoceras discus was described by Astakhova (1983) from the D, limestone in the
Kalmius Formation. The single specimen of Anthracoceras sp. described above extends the strati-
graphic distribution of this species in the sections of the Donets Basin to the shale above the D.’
limestone of the Kalmius Formation. The original description of Homoceratoides stenus in Popov
(1979: p. 67) is based on a single mould of a very small conch (dm = 8.0 mm). This species has not
been re-described in subsequent works, so the available material allows us to clarify the details of the
morphology of this species. Cancelloceras tenerum was also described by Popov (1979: p. 81) on poor
material (three moulds of small conchs). The relatively large conch (dm = 59.7 mm), which originates
from the locality from which Popov (1979) previously reported poorly preserved conchs of Bilinguites
superbilinguis is described above. The specimens of Bilinguites figured here (Fig. 4, ], m) and those
described by Popov (1979: pl. 8, figs 3a, 3r) are very poorly preserved and cannot be identified more
precisely than Bilinguites sp. In Popov’s work (1979: pl. 8, figs 36 and 3B) figured ammonoids that do
not belong to the genus Bilinguites; these are likely to be representatives of the genus Cancelloceras.
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