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article info 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 D5

7 
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 
D5

8Upper limestone to the Homoceras–Hudsonoceras genus zone, 
and the interval E1–E9 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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Нові знахідки амоноідей (Cephalopoda)                                   
у серпуховських та башкирських (кам’яновугільна 
система) відкладах Донецького басейну (Україна)

Віталій Дернов

Резюме. Кам’яновугільні розрізи в басейнах річок Кальміус і Кринка, що розташовані у південно-
західній частині Донецького басейну (Схід України), мають велике значення для біостратиграфії 
та кореляції прикордонного міссісіпсько-пенсильванського інтервалу в межах палеоекваторіально-
го поясу Єврамерики. Ці розрізи також важливі для вивчення перебігу та наслідків глобальної події 
«малого» масового вимирання на межі міссісіпію та пенсильванію, ймовірно спричиненої так зва-
ним Гондванським материковим зледенінням у Південній півкулі. Невеликий комплекс амоноідей 
описано з  верхньосерпуховського–нижньобашкирського (старобешівський та олмезівський регі-
ояруси, кальміуська та амвросіївська світи) стратиграфічного інтервалу розрізів в басейнах річок 
Кальміус і  Кринка. Із кальміуської світи описано Anthracoceras sp. та Richardsonites baccans Popov, 
1979, а з амвросіївської світи — Homoceratoides stenus Popov, 1979, Cancelloceras tenerum Popov, 1979 
та Bilinguites sp. Richardsonites baccans, Homoceratoides stenus і Cancelloceras tenerum є ендемічними ви-
дами Донецького басейну, первинний опис яких ґрунтується на обмеженому та недостатньо збере-
женому матеріалі (ядра юних черепашок, на яких не збереглася лопатева лінія). Морфологічні дослі-
дження нових знахідок допомогли уточнити деталі морфології цих видів і, відтак, доповнити оригі-
нальний діагноз цих таксонів. Виявлення Anthracoceras sp. у сланцях над вапняком D5

7 кальміуської 
світи розширює стратиграфічний діапазон цього роду у кам’яновугільній осадовій послідовності 
Донецького басейну. У кам’яновугільних розрізах Донбасу верхньосерпуховський–нижньобашкир-
ський інтервал найкраще охарактеризовано амоноідеями. Нині з кальміуської та амвросіївської світ 
відомо 17 родів цих молюсків. Ці дані дозволили попереднім дослідникам віднести інтервал каль-
міуської світи вище вапняку D5

8Верхній до родової зони Homoceras–Hudsonoceras, а інтервал E1–E9 
амвросіївської світи — до родової зони Reticuloceras–Bashkortoceras. Значна частка ендемічних видів 
в комплексі пізньосерпуховських-ранньобашкирських амоноідей може свідчити про незначну гео-
графічну ізольованість палеоакваторії Донецького басейну.
Ключові слова: амоноідеї, серпуховський ярус, башкирський ярус, Донецький басейн, морфологія.
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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) = (dm1/dm2)2 or [dm1/(dm1−ah)]2, imprint zone rate (IZR) = wh1−ah/wh1 or (wh1–(dm1−
dm2))/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 D5
7 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, E1 limestone with 
Homoceratoides stenus Popov, 1979.

(3) Kysla Valley: Donetsk Oblast, Amvrosiyivka Raion, Kysla Valley near the town of Dmytrivka; 
Amvrosiyivka Fm., E9 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, E9

1 limestone with Bilinguites sp.

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.
Рис. 1. Географічне положення місцезнаходжень амоноідей (позначено помаранчевими кругами). Но-
мери місцезнаходжень: 1 – Балка Желвакова, 2 – Чорна Скеля, 3 – Балка Кисла, 4 – село Благодатне.
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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 D5

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 E1 
and E9 limestones) and the Bilinguites–Cancelloceras genus zone (E9–G1 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).

Fig. 2. Stratigraphic position of the 
Kalmius and Amvrosiyivka forma-
tions and ammonoid biostratigra-
phy of  the  Carboniferous succes-
sion of the Donets Basin (modified 
after Popov, 1979).
Рис. 2. Стратиграфічне положен
ня кальміуської та амвросіїв-
ської світ та біостратиграфія 
кам’яновугільних відкладів Дон-
басу за амоноідеями (взято зі 
змінами з Popov (1979)).
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Systematic palaeontology
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.

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. 
Рис. 3. Стратиграфічне положення місцез-
находжень амоноідей. Літологічні колонки 
взято зі змінами з  Nemyrovska & Yefimenko 
(2013), Poletaev & Vdovenko (2013). Номери 
місцезнаходжень: 1 – Балка Желвакова, 2 – 
Чорна Скеля, 3 – Балка Кисла, 4 – село Благо-
датне.
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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, c).
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
Таблиця 1. Розміри (мм) Homoceratoides stenus Popov, 1979
          Specimen dm ww wh uw ah ww/dm ww/wh uw/dm WER IZR
NMNHU-G 8637/01 12.0 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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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.

Fig. 4. Late Serpukhovian and early Bashkirian ammonoids of the Donets Basin. a–c — Anthracoceras sp. 
(a — lateral view, b — apertural view, c — 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). l, m — Bilinguites sp. (l — NMNHU-G 8637/23a, 
crushed conch in lateral view, m — NMNHU-G 8637/28, crushed conch in lateral view). n, o — Cancelloceras 
tenerum Popov, 1979 (n — lateral view, o — ventral view), specimen NMNHU-G 8637/12. Scale bars = 5 mm.
Рис. 4. Пізньосерпуховські та ранньобашкирські амоноідеї Донецького басейну. a–c — Anthracoceras sp. 
(a — латерально, b — зі сторони апертури, c — лопатева лінія), екземпляр NMNHU-G 8637/83. d, e — 
Homoceratoides stenus Popov, 1979 (d — латерально, e — зі сторони апертури), екземпляр NMNHU-G 
8637/65. f–k — Richardsonites baccans Popov, 1979 (f, h, j — латерально, g — зі сторони апертури, i, k  — 
вентрально; f, g — NMNHU-G 8637/52, h, i — NMNHU-G 8637/51, j, k — NMNHU-G 8637/49). l, m — 
Bilinguites sp. (l — NMNHU-G 8637/23a, роздавлена черепашка, латеральний вид, m — NMNHU-G 
8637/28, роздавлена черепашка, латеральний вид). n, o — Cancelloceras tenerum Popov, 1979 (n — лате-
рально, o — вентрально), екземпляр NMNHU-G 8637/12. Масштабні штрихи завдовжки 5 мм.
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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, l, 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, l) 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, c. 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 6г, 6д, 7в, 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 D5

7 
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
Таблиця 2. Розміри (мм) Richardsonites baccans Popov, 1979
          Specimen dm ww wh uw ah ww/dm ww/wh uw/dm WER IZR
NMNHU-G 8637/52 7.6 5.3 2.9 3.1 1.5 0.70 1.80 0.41 1.56 0.48
NMNHU-G 8637/49 12.4 9.4 3.4 – – 0.76 2.76 – – –
NMNHU-G 8637/51 14.0 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, o
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; E8 or E9 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 D1 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 D5

7 
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, l, m) and those 
described by Popov (1979: pl. 8, figs 3a, 3г) are very poorly preserved and cannot be identified more 
precisely than Bilinguites sp. In Popov’s work (1979: pl. 8, figs 3б and 3в) figured ammonoids that do 
not belong to the genus Bilinguites; these are likely to be representatives of the genus Cancelloceras.
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