
1. Introduction

Trilobites, an incredibly diverse group of extinct 
arthropods, both taxonomically and ecologically, 
experienced a heyday between the Late Cambrian 
and Late Ordovician (Foote, 1993; Westrop & Ad-
rain, 1998; Bault et al., 2022), but gradually began to 
decline during the Devonian and Carboniferous, to 
go extinct by the end of the Permian (Owens, 1990, 
2003). Currently, approximately 80 trilobite genera 
are known from Mississippian (Lower Carbonifer-
ous) strata. Trilobite taxonomic diversity declined 
sharply near the Lower/Upper Carboniferous 
boundary, and only about 20 genera are known 
from Pennsylvanian levels (Bault et al., 2022).

Trilobites are highly significant for the stra-
tigraphy of Lower Palaeozoic deposits (Tortello, 
2003; Babcock et al., 2017), but their application in 
biostratigraphical schemes for Carboniferous and 
Permian strata is limited or even non-existent (see 
Brezinski, 1992, 2000, 2008). However, they do con-

stitute a valuable tool for palaeogeographical and 
palaeoecological reconstructions (e.g., Brezinski, 
1999, 2003, 2023).

The Carboniferous macrofauna of the Dni-
pro-Donets Depression (north-eastern Ukraine; 
Fig. 1A), inclusive of trilobites, is still poorly 
known, which may be explained by the multi-kilo-
metre-thick Carboniferous succession occurring 
here at considerable depths (c. 3,000–6,000 m ac-
cording to Bilyk et al., 2002 and Lukin, 2020). In 
Ukraine, Late Palaeozoic trilobites have been de-
scribed from the Mississippian, Pennsylvanian 
and Lower Permian (Cisuralian) of the Donets Ba-
sin (Verneuil, in Murchison et al., 1845; Eichwald, 
1861; Kargin, 1911; Chernyshev, 1922; Lebedev, 
1927; V. Weber, 1933, 1937, 1939, 1941; Mychko & 
Dernov, 2019), the Serpukhovian and Bashkirian 
of the Lviv Palaeozoic Trough (Shul’ga et al., 1992; 
Shul’ga & Konstantynenko, 1993; Shul’ga et al., 
2007), as well as from allochthonous blocks of Per-
mian limestones within the Triassic–Jurassic flysch 
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of the Crimean Mountains in southern Ukraine 
(G. Weber, 1915; Toumansky, 1930; Tumanskaya, 
1935; Mychko, 2012). To date, trilobites from the 
Carboniferous of the Dnipro-Donets Depression 
have not yet been studied, although their presence 
has been recorded in some works (e.g., Brazhniko-
va et al., 1969).

Here, I describe two species of Serpukhovian 
(Late Mississippian) trilobites, Weberides mucronatus 
and Waribole sp., both from the Dnipro-Donets De-
pression. Despite the fact that the examined materi-
al is very sparse and poorly preserved, it consitutes 
the first record of Mississippian trilobites from the 
Dnipro-Donets Depression, broadens the known 
palaeontological characteristics of the Carbonifer-
ous sedimentary succession in this region and ex-
pands data on the palaeoecology and taphonomy of 
trilobites of this age. 

2. Geological setting

Serpukhovian deposits of the Dnipro-Donets De-
pression are represented by four lithostratigraph-
ical units: the Lutsenky and Abaziv formations in 
the Chernihiv-Valky Zone, the Dyakove Group in 
the axial part of the Sribne-Krasnograd Zone, and 
the Novomykolayivka and Abaziv formations in 
the Lelyaky-Oril’ Zone (Fig. 1B). 

The Lutsenky Formation has an indistinct cy-
clic character, with the transgressive part of the 
cycles composed of mudstones with limestone 
interlayers, while the regressive part consists of 
mudstones with siltstone and coal interlayers; cy-
cles are capped by sandstone layers. Limestones 
are dark grey in colour and sometimes clayey and 
recrystallised and yield calcareous algae, foraminif-
era, bryozoans, brachiopods, bivalves, gastropods, 
ostracods, trilobites and crinoids (Vdovenko et al., 
1988; Poletaev & Vdovenko, 2013). In the lower part 
of the formation, a fairly significant Serpukhovian 
brachiopod assemblage (Tornquistia cf. subpolita 
Aisenverg, 1985, Buxtonia sp., Productus cf. dugn-
ensis Sarycheva, 1952, Gigantoproductus sp., ?Un-
daria cf. plicatostriata (Miloradovich, 1937), Spirifer 
cf. botscharovensis Semichatova, 1941, Unispirifer ex 
gr. bisulcatus (Sowerby, 1818), Rugosochonetes sp., 
Krotovia sp., Schizophoria sp., Antiquatonia sp. and 
Phricodothyris sp.), as well as foraminifera of micro-
faunal horizon IX and possibly the upper part of 
horizon X (Earlandia vulgaris (Rauzer-Chernousova 
& Reitlinger in Rauzer-Chernousova & Fursenko, 
1937), Betpakodiscus compressus (Vdovenko, 1967) 
and B. cornuspiroides (Brazhnikova & Vdovenko in 
Brazhnikova et al., 1967)) have been identified (Po-
letaev et al., 1991). The thickness of the Lutsenky 
Formation varies significantly, from 55 m in the 
border parts of the Dnipro-Donets Depression up 

Fig. 1. Geographical location of the borehole cores which yielded the trilobite material (A) and stratigraphy and corre-
lation of Serpukhovian deposits in the Dnipro-Donets Depression (B). Abbreviation: MH – microfaunal horizon (= 
foraminifer zone) sensu Brazhnikova et al. (1967). Stratigraphical scheme modified from Poletaev et al. (2013). 
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to 280 m in the south-east and in the axial part of 
the depression (Vdovenko et al., 1988; Poletaev & 
Vdovenko, 2013).

The Abaziv Formation is represented by a suc-
cession of mudstones with siltstone interlayers, 
sandstones and thin limestone strata. The limestone 
layers contain remains of brachiopods, gastropods, 
ostracods and foraminifera (Vdovenko et al., 1988; 
Poletaev & Vdovenko, 2013). The foraminifer as-
semblage of the lower and upper parts of the for-
mation are quite significant and differ from each 
other. Foraminifera of microfaunal horizon VIII 
(e.g., Earlandia vulgaris, Pseudoammodiscus volgensis 
(Rauzer-Chernousova, 1948), Omphalotis sp., En-
dothyranopsis crassa (Brady in Brady & Robertson, 
1870), Palaeotextularia longiseptata Lipina, 1948, Ar-
chaediscus ex gr. krestovnikovi Rauzer-Chernouso-
va, 1948, A. chernoussovensis Mamet, in Mamet, 
Choubert & Hottinger, 1966, A. ex gr. moelleri Rau-
zer-Chernousova, 1948, Euxinita efremovi (Vdoven-
ko & Rostovtseva, 1967), Loeblichia minima Brazh-
nikova, 1962, Endostafella parva (Möller, 1879), 
Eostafella mirifica Brazhnikova, 1948) are typical of 
the lower part of the formation, and foraminifera of 
microfaunal horizons VII to V (Earlandia vulgaris, E. 
elegans (Rauzer-Chernousova & Reitlinger in Rau-
zer-Chernousova, & Fursenko, 1937), Haplophrag-
mina beschevensis (Brazhnikova in Brazhnikova et 
al., 1967), ?Haplophragmoides horridus (Grzybowski, 
1901), Archaediscus ex gr. krestovnikovi, Betpakodis-
cus cornuspiroides, Asteroarchaediscus baschkiricus 
(Krestovnikov & Theodorovich, 1936), Tetrataxis 
gigas Brazhnikova, 1956, T. media Vissarionova, 
1948, Endotaxis brazhnikovae (Bogush & Yuferev, 
1966), Planoendothyra spirilliniformis Brazhnikova 
& Potievskaya, 1948, Loeblichia minima Brazhniko-
va, 1962 and Eostaffella pseudostruvei (Rauzer-Cher-
nousova & Belyaev in Rauzer-Chernousova et al., 
1936)) are typical of its upper part (Poletaev et al., 
1991). The thickness of the formation ranges from 
50 m in the border parts of the Dnipro-Donets De-
pression to 400 m in the south-east of that depres-
sion (Vdovenko et al., 1988; Poletaev & Vdovenko, 
2013).

In the most submerged part of the Dni-
pro-Donets Depression, Serpukhovian deposits 
are represented by a shale-dominated sequence 
belonging to the Dyakove Group. The total thick-
ness of this unit is not known, but it corresponds 
to several Visean–lower Bashkirian rock formations 
of the Donets Basin located to the south-east of the 
Dnipro-Donets Depression (Vdovenko et al., 1988; 
Poletaev & Vdovenko, 2013).

The Novomykolayivka Formation is represented 
by a succession of mudstones, siltstones, carbona-

ceous shales with coal beds and siderite interlayers. 
Mudstones are grey and greenish with imprints of 
non-marine bivalves and numerous plant remains, 
as well as an interlayer of carbonaceous clays and 
coals. Siltstones are also grey and greenish, clayey, 
with plant debris. This formation is widespread in 
the south-east of the Dnipro-Donets Depression, 
where it is laterally replaced by the coal-bearing 
Samara Formation of the western Donets Basin. In 
the Sribne-Krasnograd Zone, the Novomykolayiv-
ka Formation is replaced by the shale-dominated 
Dyakove Group, and further to the north-west by 
the Lutsenky Formation. The thickness of the No-
vomykolayivka Formation varies widely, from tens 
to thousands of metres (Vdovenko et al., 1988; Pole-
taev & Vdovenko, 2013).

3. Material and methods

The material studied is represented by six poorly 
preserved pygidia and a single glabella. These fos-
sils were donated for study to the Department of 
Palaeontology and Stratigraphy of the Palaeozoic 
Sediments of the Institute of Geological Sciences 
(National Academy of Sciences of Ukraine, Kyiv) 
at different times by unknown geologists, but re-
mained unstudied.

Thousands of boreholes were drilled in the 
Dnipro-Donets Depression between the 1950s and 
1990s in a search for hydrocarbons, but data on the 
stratigraphy of sections of specific boreholes have 
been lost or are presented in very generalised form 
in unpublished technical reports. Therefore, it is 
possible to determine the age of the trilobites stud-
ied here only to the nearest stage (i.e., Serpukhovi-
an), based mainly on views expressed by Bilyk et 
al. (2002). 

The material examined comes from several Ser-
pukhovian stratigraphical levels, penetrated in two 
boreholes, drilled within the peripheral parts of the 
Sribne-Krasnograd Zone (see Fig. 1A), as follows: 

Gubs’ka-1 borehole (Poltava region, Lubny dis-
trict, Ukraine), drilled in the village of Gubs’ke. The 
fossil-bearing rock is a black shale with exoskeleton 
fragments of Waribole sp. (specimens IGS NASU-
21/04a, IGS NASU-21/04b, IGS NASU-21/05a 
and IGS NASU-21/05b), recovered from a depth of 
4,167.0–4,180.0 m. Several poorly preserved thoraxes 
(e.g., Fig. 3D) and pygidia (e.g., Fig. 2E) were found 
in black shales penetrated by the Gubs’ka-1 bore-
hole from a depth of 4,290.0–4,301.0 m, along with 
remains of brachiopods, bryozoans and crinoids.

Borehole near Ukrainka (Sumy region, Okhtyr-
ka district, Ukraine), near the village of Ukrainka. 
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The fossil-bearing rock is a black shale, yielding 
a pygidium of Weberides mucronatus (specimen IGS 
NASU-21/07), recovered at a depth of 4,705.0–
4,715.0 m.

The localities of two additional specimens, 
IGS NASU-21/09 (Weberides mucronatus) and IGS 
NASU-21/08 (an unidentified pygidium), with 
co-occurrring brachiopod and ?bromalite, are un-
known.

Abbreviations used in the section ‘Systematic 
palaeontology’ below are as follows: L – length of 
pygidium, L* – length of pygidium without poste-
rior process, W – width of pygidium, LA – length 
of axis, WA – maximal width of axis. The material 
studied (collection IGS NASU-21) is stored at the 
Department of Palaeontology and Stratigraphy of 
the Palaeozoic Sediments of the Institute of Geolog-
ical Sciences, Kyiv.

4. Systematic palaeontology

Class Trilobita Walch, 1771
Order Proetida Fortey & Owens, 1975
Family Phillipsiidae Oehlert, 1886

Genus Weberides Reed, 1942

Weberides mucronatus (M’Coy, 1844)
Fig. 2A, B, E

*1844 Phillipsia mucronata M’Coy, p. 162, pl. 4, fig. 
5. 

1845 Phillipsia Eichwaldi Fischer; Verneuil, in 
Murchison et al., p. 376, pl. 27, fig. 14.

1861 Phillipsia Eichwaldi Fischer; Eichwald, pl. 54, 
fig. 10.

1871 Griffithides mucronatus M’Coy; Traquair, p. 
213, figs 1–7.

1883 Phillipsia Eichwaldi var. mucronata M’Coy; 
Woodward, p. 23, pl. 4, figs 1, 3, 12, 15.

1912 Griffithides (?Phillipsia) acuminatus Roemer; 
Klebelsberg, p. 517, pl. 5, figs 10–12.

1912 Phillipsia Eichwaldi Fischer; Klebelsberg, p. 
517, pl. 5, fig. 13.

1912 Phillipsia (?Griffithides) mucronata M’Coy; 
Klebelsberg, p. 517, pl. 5, fig. 14.

1933 Phillipsia eichwaldi var. mucronata M’Coy; 
V. Weber, p. 24, pl. 1, fig. 24.

1935 Phillipsia mucronata M’Coy; Schwarzbach, p. 
432, pl. 27, fig. 1.

Fig. 2. Weberides mucronatus (M’Coy, 1844) from Mississippian strata in the Dnipro-Donets Depression (A, B, E) and from the 
Moscow Syneclise (C, D, F): A – IGS NASU-21/07; B – IGS NASU-21/09; E – Cross-section profiles of IGS NASU-21/07 
from anterior and posterior (c. 2 mm from base of posterior process) parts; C, D, F – uncatalogued specimens stored at 
IGS NASU (Steshevian Horizon, Serpukhovian; River Shanya, ravine in the village of Bordukovo, Russia); E – indeter-
minate trilobite (Gubs’ka-1 borehole, stratigraphical interval 4,290.0-4,301.0 m, Serpukhovian). Scale bars equal 5 mm.
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1935 Phillipsia mucronata var. subcarinata n. var. 
Schwarzbach, p. 434, pl. 27, fig. 2.

1935 Phillipsia mucronata var. vasta n. var. 
Schwarzbach, p. 434, pl. 27, fig. 3.

1937 Phillipsia (Griff.?) eichwaldi var. (?) mucronata 
M’Coy; V. Weber, p. 64, pl. 7, figs 18–24.

1941 Phillipsia eichwaldi var. mucronata M’Coy; 
V. Weber, pl. 42, figs 17, 18.

1942 Weberides mucronatus var. nov. traquairi Reed, 
p. 660, pl. 11, figs 1–4.

1942 Weberides mucronatus var. nov. lata Reed, p. 
663, pl. 11, fig. 5.

1951 Weberides mucronatus (M’Coy); Přibyl, p. 11, 
pl. 1, fig. 8; pl. 2, figs 4–6.

1961 Paladin mucronatus (M’Coy); Bojkowski, p. 
324, pl. 1, figs 1–3

1969 Paladin mucronatus (M’Coy); Korejwo, pl. 43, 
fig. 3.

1970 Paladin mucronatus russicus Osmólska, p. 135, 
pl. 14, figs 1, 7; pl. 18, fig. 13; pl. 19, figs 9, 13.

1970 Paladin mucronatus mucronatus (M’Coy, 1844); 
Osmólska, p. 133, pl. 19, figs 1–8, 10–12, 14; 

1970 Paladin mucronatus rotundatus Osmólska, p. 
136, pl. 20, figs 1, 9.

1970 Paladin mucronatus latispinatus Osmólska, p. 
137, pl. 18, fig. 12.

1970 Paladin mucronatus subsp. Osmólska, p. 138, 
pl. 20, figs 2, 12.

1972 Paladin mucronatus mucronatus (M’Coy, 1844); 
Korejwo & Teller, pl. 15, fig. 5. 

1974 Paladin mucronatus mucronatus (M’Coy, 1844); 
Korejwo, pl. 14, figs 7, 9.

1975 Paladin mucronatus mucronatus (M’Coy, 1844); 
Hahn & Hahn, pl. 11, fig. 8.

1986 Paladin mucronatus (M’Coy); Korejwo, pl. 36, 
figs 5–7.

Material. A single poorly preserved pygidium 
(IGS NASU-21/07) from the borehole near the vil-
lage of Ukrainka (collector unknown) and a single 
poorly preserved imprint of a pygidium fragment 
(IGS NASU-21/09; collector and borehole un-
known).

Description. IGS NASU-21/07 (Fig. 2A): medi-
um-sized pygidium with subtriangular outline (L* 
= 10.3 mm, W = 10.0 mm, L*/W = 1.03) with point-
ed posterior process, 1.2 mm long and c. 0.8 mm 
wide at base. Axis narrow (WA = 3.0 mm, LA = 7.2 
mm), long (70 percent of pygidial length, exclud-
ing posterior process), convex, rounded-trapezoi-
dal in cross section, consisting of 15 rings separated 
by distinct furrows; axis in contact with margin-
al border. Lateral slopes of axis gentle in anterior 
part, and rather steep in median and posterior parts 
(Fig. 2E). Each axial ring bearing row of 6–8 tuber-

cles, 0.3–0.5 mm in diameter. Pleural lobes slightly 
convex, relatively wide and consisting of 9 narrow 
(1–1.2 mm wide) pleural ribs. On parts of pleural 
ribs close to marginal border, a longitudinal row of 
very small rounded granules, about 0.15–0.20 mm 
in diameter, extending to rib. Maximum width of 
marginal border observed in posterior part of py-
gidium, and narrowing forwardly. Lateral sides 
of pygidium slowly moving away anteriorly from 
each other. Marginal border smooth, but longitudi-
nal, very thin ridges occur on wedge-shaped, not 
completely preserved (no apex) posterior process.

Remarks. Phillipsia mucronata was described 
in 1844 by M’Coy from the so-called Mountain 
Limestone (Mississippian) of Ireland. According 
to V. Weber (1937), this species also includes the 
trilobite described by Verneuil, in Murchison et al. 
(1845) under the name of Phillipsia Eichwaldi Fischer 
von Waldheim, 1825. Asaphus eichwaldi Fischer von 
Waldheim in Eichwald, 1825 ranks amongst the 
earliest trilobites to have been described according 
to the rules of biological nomenclature (Mychko & 
Alekseev, 2012). Fischer de Waldheim (1830–1837) 
synonymised this species with Asaphus brongniarti 
Fischer von Waldheim, in Eichwald, 1825, another 
species described in the work of Eichwald (1825). 
It should be noted that later workers interpreted 
Asaphus Eichwaldi very broadly and that its strati-
graphical distribution was unclear, because the 
type specimens had been lost (Mychko & Alekseev, 
2012). However, subsequent studies have shown 
that specimens of Asaphus Eichwaldi described by 
Fischer de Waldheim originated from the Moscovi-
an or the lower part of the Kasimovian (Mychko & 
Alekseev, 2017). 

Following Woodward (1883), V. Weber (1933, 
1937) considered Phillipsia mucronata to be a varie-
ty of ‘Asaphus’ eichwaldi. Osmólska (1970) assigned 
Asaphus Eichwaldi to the genus Paladin Weller, 1936 
and distinguished several subspecies. She also in-
cluded Phillipsia mucronata, as described by M’Coy, 
in the same genus 

V. Weber (1937) noted that Paladin mucronatus 
was the only Carboniferous trilobite species with 
a characteristic narrow pointed process in the pos-
terior part of the pygidium. However, Weberides 
longispiniferus Kobayashi & Hamada, 1978 has an 
even longer process, reaching the entire length of 
the pygidium. This characteristic process allowed 
Reed (1942) to assign Paladin mucronatus to a new 
genus, Weberides. Later, Whittington (1954) consid-
ered this genus to be a junior synonym of Paladin, 
an opinion shared by Hahn and Hahn (1970) and 
Osmólska (1970). 
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To Paladin mucronatus russicus Osmólska (1970) 
assigned some forms described under the name 
Griffithides eichwaldi by Eichwald (1861), as well as 
Phillipsia eichwaldi var. mucronata M’Coy and Ph. 
(Griffithides) eichwaldi var. (?) mucronata M’Coy by 
V. Weber (1933, 1937, respectively). In addition, 
other specimens of Ph. (Griffithides) eichwaldi var. 
(?) mucronata were placed in a new species, Paladin 
ailinensis, by Osmólska (1970).

Brezinski (2003, 2005) showed on the basis of 
phylogenetic analysis that the genus Weberides con-
stituted a sister group of Paladin, which should be 
considered as an independent genus with at least 
five European species, namely W. cuspidatus Reed, 
1942, W. czarnieckii (Osmólska, 1970), W. eichwaldi 
(Fisher von Waldheim, in Eichwald, 1825), W. mail-
lieuxi (Demanet, 1938) and W. mucronatus (M’Coy, 
1844), as well as two North American forms (W. 
chamberlaini Brezinski, 2005 and W. samwaysi Brez-
inski, 2005). However, as noted by Brezinski (2005), 
two or even three subgroups of generic rank can 
probably be distinguished within this group of spe-
cies.

It should be noted that Girty (1910) described 
Griffithides  mucronatus, which was later assigned 
by Weller (1936) and Gordon (1969) to the new ge-
nus Paladin. Osmólska (1970) noted that in this case 
there would be homonymy of species names of tri-
lobites described by M’Coy (1844) and Girty (1910). 
To avoid this problem, she proposed Paladin girtyi 
as a new name for Griffithides  mucronatus Girty, 
1910 (non M’Coy, 1844). In the same year (i.e., 1970), 
Hahn & Hahn (1970) proposed a new name for the 
species described by Girty, P. girtyianus, which then 
entered scientific use (Brezinski, 2005).

In the collections at the Institute of Geological 
Sciences of the NAS of Ukraine several trilobites 
from the Steshovian Horizon (Serpukhovian) of 
the Moscow Syneclise were found (Fig. 2C, D, F). 
One of these specimens (Fig. 2D) has a process in 
the posterior part of the pygidium and morpholog-
ically does not differ from Weberides mucronatus as 
described above. Thus, undoubtedly Weberides mu-
cronatus is present in the Serpukhovian of the Mos-
cow Syneclise, the type region of Asaphus eichwaldi.

Stratigraphical and geographical range. We-
berides mucronatus is widely distributed in Visean 
and Serpukhovian (Middle and Upper Mississippi-
an) deposits of Europe.

Family Proetidae Hawle & Corda, 1847
Genus Waribole Richter & Richter, 1926

Waribole sp.
Fig. 3A–C, E

Material. Three poorly preserved pygidia (IGS 
NASU-21/04a, IGS NASU-21/04b, IGS NASU-
21/05a) and one poorly preserved glabella (IGS 
NASU-21/05b).

Description. IGS NASU-21/04a (Fig. 3C), 
a poorly preserved exoskeleton; pygidium subpar-
abolic with low vaulting and relief, 7 mm long and 
9.5 mm wide (L/W = 0.74). Axis sharply tapering 
posteriorly, 4 mm long and 3.7 mm wide, consisting 
of about 7 rings. Pleural areas gently convex, with 
6 or 7 pairs of ribs with deep pleural and shallower 
interpleural furrows running parallel to each other, 
both extending close to broad border. Border c. 2 
mm wide, slightly convex for most part, but becom-
ing concave at margin. Poorly preserved cephalon 
and thorax cannot be described; however, genal 
spine long and pointed. Total length of exoskeleton 
about 15 mm. 

IGS NASU-21/05a (Fig. 3B): subparabolic py-
gidium with low vaulting and relief, 5 mm long and 
7.0 mm wide (L/W = 0.71). Axis sharply tapering 
posteriorly, 3.5 mm long and 3 mm wide, consisting 
of 7 or 8 rings. Pleural areas gently convex, with 6 or 
7 pairs of ribs bearing deep pleural and shallower 
interpleural furrows running parallel to each other, 
both extending close to margin. Border about 2 mm 
wide, slightly convex, with thin longitudinal ribs.

IGS NASU-21/04b (Fig. 3А): not differing mor-
phologically from IGS NASU-21/04 and with sim-
ilar dimensions, but represented by poorly pre-
served internal mould of pygidium.

IGS NASU-21/05b (Fig. 3E): isolated, poorly 
preserved glabella, tapering forwardly, rounded 
anteriorly, c. 4.0 mm long and 3.0 mm in maximum 
width, with impressed, curved glabellar furrows S1, 
nearly extending to occipital furrow; glabellar fur-
rows S2–S3 shorter than S1, shallow and extending 
approximately same distance towards sagittal line. 
Occipital furrow strongly curved, projecting for-
wards at axial line and curving back behind preoc-
cipital glabellar lobes. Central part of occipital ring 
wider than lateral parts. Specimen found in close 
proximity to pygidium IGS NASU-21/05a (Fig. 3B).

Remarks. Waribole sp. can be distinguished from 
Waribole (Angustibole) winterbergensis Hahn, 1965, 
W. (W.) aello Hahn et al., 1998 and W. conifera (Rich-
ter & Richter, 1926) by its smooth glabella. Addi-
tionally, the genal spines in W. sp. are longer than in 
Waribole (Waribole) aello. Waribole sp. differs from W. 
lobatus Kobayashi & Hamada, 1980 by the round-
ed shape of the posterior margin of the pygidium, 
a much wider marginal border and probably few-
er rings of the pygidium axis. The described form 
is morphologically quite similar to W. warsteinen-
sis (Richter & Richter, 1926), but differs slightly by 
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a narrower glabella. Waribole sp. is also morpholog-
ically close to W. granulata Osmólska, 1962, but the 
poor preservation of the available material does not 
allow a detailed comparison of these taxa. It should 
be noted that W. sp. reveals distinct morphological 
differences from W. prima Osmólska, 1962 and W. 
secunda Osmólska, 1962.

It is important to note that representatives of the 
genus Waribole have not been found in post-Vise-
an deposits (Dr David K. Brezinski, pers. comm., 
March/2024). Therefore, the attribution of the 
available material to Waribole is probably best con-
sidered conditional.

5. Discussion

Weberides mucronatus, described above from the 
Dnipro-Donets Depression, has previously been re-

corded from Serpukhovian strata of the Lviv Palaeo-
zoic Trough in western Ukraine (Shul’ga et al., 1992, 
fig. 373; Shul’ga & Konstantynenko, 1993; Shul’ga 
et al., 2007, fig. 156). The trilobite fauna of the Lviv 
Palaeozoic Trough is very similar in age and habitat 
conditions to the low-diversity faunule described in 
the present paper from the Dnipro-Donets Depres-
sion.

In the Donets Basin of Ukraine, the Serpukho-
vian deposits are represented by paralic coal-bear-
ing strata that accumulated under relatively shal-
low-marine, coastal and continental conditions. 
Trilobites in these deposits are represented by 
species of the genera Cummingella, Weberides, Phil-
lipsia and Griffithides (V. Weber, 1933, 1937, 1941). 
Weberides mucronatus had earlier been noted from 
lower Serpukhovian deposits of the Donets Basin 
by V. Weber (1933, 1937). 

Fig. 3. Waribole sp. (A–C, E) and a thorax of an indeterminate trilobite from the Mississippian of the Dnipro-Donets 
Depression: A – IGS NASU-21/04b; B – IGS NASU-21/05a; C – IGS NASU-21/04a; D – unnumbered specimen 
(Gubs’ka-1 borehole, stratigraphical interval 4,290.0–4,301.0 m, Serpukhovian); E – schematic sketch of glabella IGS 
NASU-21/05b. Scale bars equal 5 mm (A–D) and 2.5 mm (E).
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Representatives of the genus Waribole Richter 
& Richter, 1926 had not been previously recorded 
from Ukraine. This genus is typical of faunal as-
semblages of the Mississippian-aged Kulm facies 
in western and central Europe (e.g., Portugal, Eng-
land, France, Germany, Czech Republic) (e.g., Hahn 
et al., 1989, 1996, 1998), which formed under rela-
tively deep-water conditions and is represented by 
four lithofacies complexes including shallow-water 
carbonate platforms, starved basin facies with pre-
dominating pelites, calciturbidite-influenced basins 
filled with carbonate sediments derived from local 
platforms, and siliciclastic “Kulmgrauwacken” faci-
es (Korn, 2010; Herbig, 2016).

Kulm trilobites were distributed globally in suit-
able deposits, for example in China (Hahn & Hahn, 
2005), Kazakhstan (Balashova, 1956; Nikolaeva et 
al., 2022) and the USA (Hahn et al., 1980; Brezinski, 
1998). Lithologically and in terms of depositional 
environments, the Mississippian sedimentary se-
quence of the Dnipro-Donets Depression resembles 
the Kulm facies, despite the fact that these deposits 
in the Dnipro-Donets Depression and European ba-
sins were formed under different geotectonic con-
ditions. This issue requires further study, since only 
foraminifera (Brazhnikova et al., 1967; Poletaev et 
al., 1991) are relatively well studied from Missis-
sippian deposits in the Dnipro-Donets Depression. 
Other biotic groups have been studied rather poor-
ly, but it is known that these strata also contain cor-
als (Klevtsovskiy & Ogar, 2013) and other cnidari-
ans (Dernov, 2023), brachiopods (Vdovenko et al., 
1988; Poletaev & Vdovenko, 2013) and cephalopods 
(Kuzina & Poletaev, 1991), which are quite similar 
in systematic composition to assemblages from the 
Kulm facies.

The typical Kulm trilobites have flattened exo-
skeletons and are athelopic (Hahn & Hahn, 2005), 
i.e., either blind, or with eyes reduced to a small 
number of lenses (Owens & Tilsley, 1995), since 
they lived in deep, almost aphotic habitats. Howev-
er, Serpukhovian black shales of the Dnipro-Donets 
Depression formed in relatively low-energy dysaer-
obic marine environments with low sedimentation 
rates and within the photic zone (Vdovenko et al., 
1993; Lukin, 2020). 

6. Conclusions

Two trilobite species, Weberides mucronatus and War-
ibole sp., are described from Serpukhovian strata of 
the Sribne-Krasnograd Zone in the Dnipro-Donets 
Depression in north-eastern Ukraine. Species of the 
genus Waribole had not been previously recorded 

from Ukraine. Waribole is typical of faunal assem-
blages of the Mississippian-aged Kulm facies across 
western and central Europe, which formed under 
relatively deep-water conditions.
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Stuttgart, 1–127.

Hahn, G. & Hahn, R., 2005. Kulm trilobites (Lower Car-
boniferous) from S-China. Paläontologische Zeitschrift 
79, 371–375.

Hahn, G., Hahn, R., & Brauckmann, C., 1989. Neue 
Kulm-Trilobiten aus Wuppertal (Bundesrepublik 
Deutschland). 2. Eine Fauna aus dem Devon/Kar-
bon-Grenzbereich. Jahresberichte des Naturwissenschaft-
lichen Vereins in Wuppertal 42, 183–200.

Hahn, G., Hahn, R. & Müller, P., 1996. 100 Jahre Trilo-
biten-Forschungin den Erdbacher Kalken (Unter-Kar-
bon) – Zusammenstellung bisheriger Ergebnisse 
und Beschreibung neuer Taxa [100 years of trilobite 
research in the Erdbacher Kalken (Lower Carbonifer-
ous) - compilation of previous results and description 
of new taxa]. Geologica et Palaeontologica 30, 147–193.



54 Vitaly Dernov

Hahn, G., Hahn, R. & Müller, P., 1998. Trilobiten aus den 
Erdbacher Kalken (Unter-Karbon) von Steeden in 
Hessen. Geologica et Palaeontologica 32, 161–219.

Hahn, G., Paull, R.A. & Chamberlain, C.K., 1980. First 
recognition and stratigraphic significance of the early 
late Mississippian trilobite Carbonocoryphe (Aprathia) 
in North America. Journal of Paleontology 54, 371–380.

Hawle, I. & Corda, A.J.C., 1847. Prodrom einer Monogra-
phie der böhmischen Trilobiten. Abhandlungen der 
Königlen Böhmischen Gessellschaft der Wissenschaften 4, 
120–292.

Herbig, H.-G., 2016. Mississippian (Early Carboniferous) 
sequence stratigraphy of the Rhenish Kulm Basin, 
Germany. Geologica Belgica 19, 81–110.

Kargin, A.K., 1911. O nekotorykh kamennougol’nykh tri-
lobitakh Donetskogo basseyna [On some Carbonifer-
ous trilobites of the Donets Basin]. Proceedings of the 
Yekaterinoslav Higher Mining School 2, 1–16.

Klebelsberg, R. von., 1912. Die marine fauna der Ostrauer 
Schichten. Jahrbuch der k. k. Geologischen Reichsanstalt 
63, 461–556.

Klevtsovskiy, A. & Ogar, V., 2013. Deyaki Syringopora 
z nyznyogo karbonu pivdennoi prybortovoi zony 
Dniprovs’ko-Donets’koi Depresii [Some Syringopora 
from the Lower Carboniferous of southern marginal 
zone of the Dnipro-Donets Depression]. Paleontologi-
cal Review 45, 28–36.

Kobayashi, T. & Hamada, T., 1978. Advance reports on 
the Carboniferous trilobites of Japan. II. One new sub-
genus and three new species. Proceedings of the Japan 
Academy, Series B: Physical and Biological Sciences 54, 
50–54.

Kobayashi, T. & Hamada, T., 1980. Carboniferous trilo-
bites of Japan in comparison with Asian, Pacific and 
other faunas. Palaeontological Society of Japan special pa-
pers 23, 1–132.

Korejwo, K., 1969. Stratigraphy and paleogeography of 
the Namurian in the Polish Lowlands. Acta Geologica 
Polonica, 19, 609–709.

Korejwo, K., 1986. Biostratigraphy of the Carboniferous 
deposits of the Świdnik blocks (Lublin Coal Basin). 
Acta Geologica Polonica 36, 337–344.

Korejwo, K., 1986. Biostratigraphy of the Carboniferous 
deposits of the Świdnik blocks (Lublin Coal Basin). 
Acta Geologica Polonica, 36, 337–346.

Korejwo, K. & Teller, L., 1972. Karbon wyniesienia Kocka 
[Carboniferous deposits of the Kock Block]. Acta Geo-
logica Polonica 22, 655-675.

Korn, D., 2010. Lithostratigraphy and biostratigraphy 
of the Kulm succession in the Rhenish Mountains. 
Zeitschrift der Deutschen Gesellschaft für Geowissenschaf-
ten 161, 431–453.

Krestovnikov, V.N. & Theodorovich, G.I., 1936. Novyy 
vid roda Archaediscus iz Karbona Yuzhnogo Urala 
[A new species of the genus Archaediscus from the 
Carboniferous of the Southern Urals]. Bulletin de la So-
ciété des Naturalistes de Moscou 44, 86–90.

Kuzina, L.F. & Poletaev, V.I., 1991. New Visean ammo-
noids of the Donets Basin and Dnipro-Donets Depres-
sion. Paleontological Journal 3, 35–45.

Lebedev, N.I., 1927. Materialy po geologii Donetskogo 
basseyna. 1. Paleontologicheskaya kharakteristika 
nekotorykh srednekamennougol’nykh gorizontov 
Donetskogo basseina [Materials on the geology of the 
Donets Basin. 1. Palaeontological characterization of 
some middle Carboniferous horizons of the Donets 
Basin]. Scientific  notes  of  the  Dnipropetrovsk  Research 
Department of Geology 2, 1–104.

Lipina, O.A., 1948. Tekstulyariidy verkhney chasti nizh-
nego karbona yuzhnogo kryla Podmoskovnogo bas-
seyna [Textulariids of the late Lower Carboniferous 
of the southern part of the Moscow Basin]. Proceedings 
of the Institute of Geological Sciences of the Academy of 
Sciences of the USSR 62, 196–215.

Lukin, A.E., 2020. Rannevizeyskiy evksinskiy basseyn v 
sisteme Paleotetisa (v svete sovremennykh dannykh) 
[The early Visean Euxine-type palaeobasin in the Pale-
otethys system (in the light of modern data)]. Geology 
and Mineral Resources of the World Ocean 16, 24–48.

Mamet, B., Choubert, B. & Hottinger, L., 1966. Notes sur le 
Carbonifère du Djebel Ouarkziz; étude du passage du 
Viséen au Namurien d’après les foraminifères [Notes 
on the Carboniferous of Djebel Ouarkziz; study of the 
transition from the Viséan to the Namurian according 
to foraminifera]. Notes du Service Géologique du Maroc 
27, 6–21.

M’Coy, F., 1844. A synopsis of the characters of the Carbon-
iferous limestone fossils of Ireland. Williams & Norgate, 
Dublin, 274 pp.

Miloradovich, B., 1937. Materialy k izucheniyu verkhnep-
aleozoyskikh brakhiopod severnogo ostrova Novoy 
Zemli [Materials on the Upper Palaeozoic brachio-
pods of the northern island of Novaya Zemlya]. Pro-
ceedings of the Arctic Institute of the Academy of Sciences 
of the USSR 19, 1–180.

Möller, V. von, 1879. Die Foraminiferen des russischen 
Kohlenkalks. Mémoires de l’Académie impériale des 
sciences de St.-Pétersbourg, 27, 1–132.

Murchison, R.I., Verneuil, É. & Keyserling, A., 1845. 
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