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A NEW RECORD OF THE PHYLLOCARID CRUSTACEAN (CRUSTACEA: PHYLLOCARIDA)
IN THE SERPUKHOVIAN (MISSISSIPPIAN) OF THE DONETS BASIN, UKRAINE

(MpedcmaeneHo YyneHoMm pedakyiliHoi konezii 3-pom 2eon. Hayk, npogh. B.B. Ozapem)

Background. The Carboniferous phyllocarid crustaceans of the Donets Basin are not well studied and are represented by the
genus Dithyrocaris and undefined remains referred to Phyllocarida indet. The study of fossil phyllocarids is of great palaeobiogeographical
importance, at least for the Carboniferous marine palaeobasins of the northern hemisphere.

Methods. Two specimens of carapace valves of the phyllocarid Ceratiocaris sp. are examined in this study. The fossils originate
from the Serpukhovian of the western Donets Basin, eastern Ukraine. The Serpukhovian deposits in the Donets Basin are represented by the
Samara Formation and most of the Kalmis Formation, but it is impossible to determine which formation the studied material comes from.

Results. The described Ceratiocaris sp. is very similar to Ceratiocaris truncatus Woodward, 1871 in terms of the outline of the
valve. However, there are some differences, namely: the described valve is somewhat wider compared to the Ceratiocaris truncatus, the
line of the greatest width of the studied valve is between its centre and the anterior part, while in Ceratiocaris truncatus the ventral and
anterior margins form a semi-elliptical line. The posterior margin of Ceratiocaris sp. is wider and more concave than that of Ceratiocaris
truncatus, while the rostral notch is narrower and shallower. Ceratiocaris sp. differs from Ceratiocaris oretonensis Woodward, 1871, in the
outline of the valve: in C. oretonensis it gradually narrows anteriorly, while in C. sp. it widens rapidly to about 33 % of the valve length and
then sharply narrows. In addition, the posterior margin of Ceratiocaris oretonensis is much more concave and narrower.

Conclusions. In the Carboniferous succession of the Donets Basin, phyllocarids are predominantly distributed in the
Bashkirian interval. Only two taxa, Dithyrocaris granulata doneziana Riabin, 1921 and D. tricornis aisenvergi Krestovnikov, 1961, occur
from outside the Bashkirian interval, namely the Serpukhovian and Upper Pennsylvanian, respectively. Thus, today, Carboniferous
phyllocarids in the Donets Basin are represented by only two genera, Dithyrocaris Scouler in Portlock, 1843 and Ceratiocaris M'Coy, 1849.
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Background

Phyllocarids (Phyllocarida Packard, 1879) constitute a
relatively diverse group of crustaceans that are distributed
nearly globally (Rolfe, 1969; Rode, & Lieberman, 2002;
Briggs et al., 2011; Liu et al., 2023). The first appearance of
Phyllocarida was during the Late Cambrian, and the group
includes the extinct order Archaeostraca Claus, 1888, as
well as the extant order Leptostraca Claus, 1880 (Collette, &
Hagadorn, 2010).

The Carboniferous phyllocarid crustaceans of the
Donets Basin are not well studied. Riabinin (1921) provided
a description of Dithyrocaris granulata var. doneziana
Riabin, 1921 from the D1 limestone bed in the Serpukhovian
part of the Kalmius Formation. Krestovnikov (1961) recorded
three species of the genus Dithyrocaris Scouler in Portlock,
1843 across three distinct stratigraphic levels: D. colei
Portlock, 1843 from the upper Bashkirian rocks recovered by
the borehole No. 816 (depth interval 335.65-339.40 m)
drilled near the town of Petropavlivka (Synel'nykove Rayon,
Dnipropetrovs'k  Oblast), D. tricornis  var. aisenvergi
Krestovnikov, 1961 from the Upper Pennsylvanian strata
recovered in the depth interval of 396.0-398.2 m by the
borehole No. 9 drilled near the village of Oskil in Kharkiv
Oblast, and Chaenocaris tenuistriata (M'Coy, 1844)
(=Dithyrocaris tenuistriata M'Coy, 1844) from the lower
Bashkirian Amvrosiyivka Formation in the borehole
No. 2295 (depth interval 213.35-214.0 m), Pokrovs'k
Rayon, Donetsk Oblast (Krestovnikov, 1961).

Dernov & Udovychenko (2019, fig. 2.5, 2.9) and Dernov
(2023, fig. 3) figured specimens of Dithyrocaris sp. from the
late Bashkirian-aged Mospyne Formation, which are
exposed in the southern part of Luhansk Oblast. The poorly
preserved specimens Phyllocarida indet. co-occured with
probable phyllocarid resting traces belonging to
Hankoichnus bandersnatchi Dernov, 2023 were described

from black shales of the lower Bashkirian part of the
Dyakove Group in the southern part of Luhansk Oblast
(Dernov, 2023; Dernov, & Poletaev, 2024).

The present paper presents the results of a study of
newly discovered specimens of the phyllocarids
Ceratiocaris sp. from the Serpukhovian coal-bearing paralic
succession of the western Donets Basin (eastern Ukraine).
The data obtained clarify the systematic diversity of
Mississippian phyllocarid crustaceans of the Donets Basin.
The study of fossil phyllocarids is of great
palaeobiogeographical importance, at least for the
Carboniferous palaeobasins of the northern hemisphere.

Methods

Two moderately-well and poorly preserved specimens of
carapace valves of the phyllocarid Ceratiocaris sp. preserved in
black shale are examined in this study. The black shales were
recovered at a depth interval of 875.0-876.3 m by the borehole
No. 9240 drilled near the town of Kurakhove (Donetsk Oblast,
eastern Ukraine) (Fig. 1A, B, D). According to the original field
label, the strata recovered at the depth interval are of the
Serpukhovian age (Fig. 1C).

The collector of the studied material is not known, but it
is likely to be one of the local Donetsk geologists. In the
1980s, this material was transferred for study to the
Department of Statigraphy and Palaeontology of Palaeozoic
Sediments, Institute of Geological Sciences of the Academy
of Sciences of the Ukrainian SSR (now: Institute of
Geological Sciences of the National Academy of Sciences
of Ukraine, Kyiv). The late Dr David Aisenverg classified
these fossils as phyllocarids, but was unable to define their
genus or species. Presently, the studied phyllocarids are
part of a small collection of Serpukhovian—early Bashkirian
fauna (NMNH-G 8637) stored in the Department of Geology,
National Museum of Natural History of the National
Academy of Sciences of Ukraine, Kyiv.

© Dernov Vitaly, 2025
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Fig. 1. Geographical location and stratigraphic position of the borehole No. 9240
A, B, D — maps showing general and specific geographical location of the borehole No. 9240.
C — Carboniferous stratigraphy of the Donets Basin. Abbreviations: Bor. — borehole, M. — Mokra, Mississipp. — Mississippian

Geological setting. The Serpukhovian deposits in the
Donets Basin are represented by the Samara Formation and
most of the Kalmius Formation (stratigraphic interval
bounded by the D1 and Ds®ower limestone beds) (see
Fig. 1C), but it is impossible to determine which formation
the studied material comes from.

The Samara Formation is composed of a paralic
succession of mudstones, cross-bedded siltstones, and fine-
grained sandstones. Coarse-grained sandstones and
conglomerates are rare. The formation contains 30 to 75
coal beds and up to 10 thin beds of argillaceous, often sandy
or crinoidal limestones. Fossils are few and represented by
foraminiferans, bryozoans, brachiopods, and bivalves. The
thickness of the formation varies from 390 m in the western
part of the Donets Basin to 530 m in the area of the city of
Donetsk (central part of the basin). The formation is of early
Serpukhovian age; the conventionally Visean—Serpukhovian
boundary in the Donets Basin is located at the base of the
C1 limestone bed, the basal layer of the Samara Formation
(Aisenverg etal., 1963; Feofilova, & Levenshtein, 1963;
Levenshtein, & Shirokov, 1963; Dunaeva, 1969; Shulga,
1972; Poletaev, & Vdovenko, 2013).

The Kalmius Formation is represented by a paralic
succession of sandstones, siltstones, mudstones, coals (7—
11 beds), and limestones (up to 35 beds). The characteristic
sandstone beds of the Kalmius Formation have their own
names (e.g., the Feninian sandstone bed) and are used for
local section correlation. The thickness of the formation
ranges from 530 to 800m (Aisenverg etal. 1963;
Levenshtein, & Shirokov 1963; Feofilova, & Levenshtein
1963; Dunaeva, 1969; Poletaev, & Vdovenko, 2013). The
limestones of the lower part of the formation, in the interval
from the D1 to Ds limestone bed inclusive, are characterised
by the abundance of corals (especially in the D3, D4, and Ds
limestone beds). Among the diverse limestones of the upper
part of the Kalmius Formation, in the interval Ds to Eq, it is
worth noting the wide development of oolitic ones (especially
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in the group of the D7 limestone bed) (Feofilova, &
Levenshtein, 1963).

The Serpukhovian paralic deposits of the Donets Basin
were accumulated mainly in a large alluvial-deltaic plain,
which was flooded periodically by warm epicontinental seas
(Logvinenko, 1953). Only the central part of the Donets
Basin was characterized by a continuous regime of marine
sedimentation in the Serpukhovian and Bashkirian
(Reznikov, 1993; Dernov, & Poletaev, 2024). This area was
located in a humid tropical and/or subtropical climate (Novik,
1952, 1974; Logvinenko, 1953; Fissunenko, 2000). This
palaeobasin, surrounded on the south and west by land on
the site of the Ukrainian Shield, was located on the
southeastern periphery of Laurussia and freely connected
with Palaeotethys and the east and had intermittent
connections with basins located to the west.

Systematic palaeontology
Phylum Arthropoda Gravenhorst, 1843
Class Malacostraca Latreille, 1806
Subclass Phyllocarida Packard, 1879
Order Achaeostraca Claus, 1888
Family Ceratiocarididae Salter, 1863
Genus Ceratiocaris M'Coy, 1849
Type species. Ceratiocaris solenoides M'Coy, 1849; by original
designation.
Diagnosis. See Collette, & Rudkin (2010: p. 119) and Collette,
& Hagadorn (2010: p. 802).
Stratigraphic range. Upper Ordovician—Permian.

Ceratiocaris sp.

Material. One complete valve of the carapace (specimen
NMNH-G 8637/87) and one small fragment of a valve
(specimen NMNH-G 8637/88).

Description. The better-preserved specimen (NMNH-
G 8637/87) is represented by a left valve of a supposedly sub-
triangular carapace, which has a straight dorsal hinge line with
a very slightly concave wide rostral notch. Anterior and ventral
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margins are broadly rounded, postero-lateral angles are blunt,
posterior margin is straight, extends obliquely (at an angle close
to 50°) to the axis of symmetry of the carapace. A narrow
border, which gradually thickens (from 0.3 mm to 0.7 mm) from
the posterior to the anterior margin, is present along the ventral
margin of the valve. Valve surface is smooth (Fig. 2B). The
valve is 20 mm in length and 10 mm in maximum width (the
length to width ratio is 2.0).

A
Fig. 2. Ceratiocaris sp. from the Serpukhovian of the Donets
Basin, specimen NMNH-G 8637/87
A — general view of the valve,
B — enlarged part of the valve. Scale bars=5 mm

Remarks. Ceratiocaris sp. is morphologically very
similar to Ceratiocaris truncatus Woodward, 1871 in terms
of the outline of the valve. However, there are some
differences, namely: (1) the described valve is somewhat
wider compared to the specimen of Ceratiocaris truncatus,
figured by Jones, & Woodward (1888, pl. 10, fig. 10); (2) the
line of the maximum width of the valve in the specimen
NMNH-G 8637/87 is located between the valve centre and
the valve anterior part, while in Ceratiocaris truncatus the
ventral and anterior margins form a semi-elliptical line. The
posterior margin of the specimen NMNH-G 8637/87 is wider
and more concave than that of Ceratiocaris truncatus, while
the rostral notch is narrower and shallower.

Ceratiocaris sp. differs from the other Carboniferous
species, Ceratiocaris oretonensis Woodward, 1871, in the
outline of the valve: in C. oretonensis it gradually narrows
anteriorly, while in C. sp. described above it widens rapidly
to about 33 % of the valve length and then sharply narrows.
In addition, the posterior margin in Ceratiocaris oretonensis
is much more concave and narrower.

Distribution. Ceratiocaris M'Coy, 1849 occurs in the
Upper Ordovician—Permian of Europe and North America.

E|E
[ @ & % & -
B | ® Stage Lithostratigraphic unit Taxa Some phyllocarids
a2
S
13 |
Araukarytova Formation
Gzhelian
Avilovka Formation ?
Kasimovian
Isayivka Formation
=
o
>
o
Gorlivka Formation I z
15 2
= o g
- y
Moscovian ) S ® 2
- Almazna Formation SO @
< <z
< £ 8 3
=z T 2
< : s £ 2
> Kamenskaya Formation o - =
@ | = g 2 2
=1 i z 8 kS
. %)
ol =z ! ; e o
w Belaya Kalitva Formation | . - 5
or|o 2 | 3
= =
H o :
— Smolyanynivka Formation | G S | 3
=z 3 >
o T
: Toag &
m Bashkirian Mospyne Formation o T~ @ a0
14 i g =
I o] a
< it % _-@ o
[&] H = 2
Mandrykyne Formation | : @ g 3
1 o
8 2 3
o3 g 3
- ) S a 8
Amvrosiyivka Formation g a
5
=
s
= : B
Kalmius Formation S ?
[a}
Serpukhovian A
z :
< Samara Formation
L
w
2
0 .
I Visean Mezhova Formation
=
Mokra Volnovakha
Tournaisian

Fig. 3. Stratigraphic distribution of the phyllocarid taxa in the Carboniferous of the Donets Basin
A — Dithyrocaris tricornis aisenvergi Krestovnikov, 1961 (after Krestovnikov, 1961: pl. 3, fig. 7); B, E — Dithyrocaris colei Portlock, 1843
(after Krestovnikov, 1961: pl. 3, fig. 6 (Fig. 3B) and the specimen GM LNU-45/02 in the Geological Museum of the Luhansk
Taras Shevchenko National University, Poltava (Fig. 3E)); C — Dithyrocaris tenuistriata M'Coy, 1844 (after Krestovnikov, 1961: pl. 3, fig. 5);
D — Dithyrocaris cf. granulata Woodward & Etheridge, 1873 (specimen IGS NASU-41/01 in the Institute of Geological Sciences
of the NAS of Ukraine, Kyiv); F — Phyllocarida indet. (after Dernov and Poletaev, 2024: Fig. 6l). Abbreviation: D. — Dithyrocaris
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Discussion and conclusions

In the Carboniferous succession of the Donets Basin,
phyllocarids are predominantly distributed in the Bashkirian
interval, where Dithyrocaris tenuistriata M'Coy, 1844
(Krestovnikov, 1961), D. colei Portlock, 1843 (Krestovnikov,
1961 and author's unpublished data), D. cf. granulata
Woodward, & Etheridge, 1873 (author's unpublished data),
and Phyllocarida indet. (Dernov, 2023; Dernov, & Poletaev,
2024) recorded (Fig. 3). Only three taxa, Dithyrocaris
granulata doneziana Riabin, 1921 and Ceratiocaris sp., as
well as Dithyrocaris tricornis aisenvergi Krestovnikov, 1961,
occur from outside the Bashkirian interval, namely the
Serpukhovian and Upper Pennsylvanian, respectively
(Riabin, 1921; Krestovnikov, 1961; this study). Thus,
Carboniferous phyllocarids of the Donets Basin are
represented by only two genera, Dithyrocaris Scouler in
Portlock, 1843 and Ceratiocaris M'Coy, 1849.

All records of phyllocarids in the Carboniferous of the
Donets Basin are confined to black shales formed in
dysaerobic marine conditions (Krestovnikov, 1961; Dernov,
& Poletaev, 2024; this study). The palaeoenvironmental
context of occurrence of Dithyrocaris granulata doneziana
Riabin, 1921 is somewhat unclear. The D1 limestone bed in
the Kalmius Formation (the D1° limestone bed in the modern
Carboniferous lithostratigraphic scheme of the Donets
Basin) from which this subspecies originated, contains rich
marine biota consisting of calcareous algae, foraminifers,
corals, bryozoans, brachiopods, bivalves, gastropods,
cephalopods, crinoids, echinoids etc., and forming a small
bioherm (Aisenverg et al. 1987; Poletaev et al. 1988). It is
possible that Dithyrocaris granulata doneziana comes from
the shale bed separating the limestone beds of the D+
limestone group consisting of five beds, from the D1 bed to
the D+® bed (Poletaev, & Vdovenko, 2013).
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IHcTUTYT reonoriyimx Hayk HAH Ykpaiuu, Kuis, YkpaiHa,

HauioHanbHuit HaykoBo-npupoaHuuui mysein HAH YkpaiHu, KuiB, Ykpaina

HOBA 3HAXIAOKA ®INOKAPUAU (CRUSTACEA: PHYLLOCARIDA) B CEPIYXOBCbKUX BIAKITAQAX (MICCICINIn)
OOHELbKOIO BACEWNHY (YKPAIHA)

BcTyn. Kam'sHoeyzinbHi ¢hinokapudu [JoHeybkoz2o 6aceliHy HeAocmamHbo eue4qeHi i 00 ocmaHHbO20 4acy 6ynu npedcmaesieHi pooom
Dithyrocaris ma Heeu3Ha4eHuUMu pewmkamu, sioHeceHumu do Phyllocarida indet. Bug4eHHsi aukonHux ¢binokapud mae sesuke naneobiozeozpagpiyHe
3HayeHHsl, NPUHalMHi Onsl KaM i Ho8Y2iNIbHUX MOPChLKUX naneobaceliHie nieHi4HOI nieKyi.

MeTonawn. PosansHymo dea 3pa3ku cmynok naHyupa ¢inokapud Ceratiocaris sp. Ckam'stHinocmi noxodsimb 3 eidknadie cepnyxoecbKo20
sApycy 3axidnoi yacmuHu [Jon6acy. Cepnyxoechki eioknadu Ha [JoH6aci npedcmaesieHi caMapcbKor ceimoro ma 6i/lbwor YacmuHOK KasbMiyCcbKol
ceimu, ane HeMOXJ1U80 8u3Ha4yumu, 3 sikoi came ceimu noxodums AocnidxeHuli mamepiarn.

Pe3ynbTaTtu. OnucaHul Ceratiocaris sp. 3a o6pucamu cmynku Oyxe cxoxuii Ha Ceratiocaris truncatus Woodward, 1871. [[pome € desiki
8idmiHHocmi, a came: onucaHa cmynka deuw,o0 wupwa nopieHsiHo 3 Ceratiocaris truncatus, niHiss Hali6inbwoi wupuHu AocnidxeHoi cmynku po3ma-
woeaHa Mix it yeHmpom i nepedHbolo0 YyacmuHoro, modi sik y Ceratiocaris truncatus eenmpanbHull i nepedHili kpai ymeoproroms HaniseninmuyHy
niHiro. 3adHil kpal y Ceratiocaris sp. wupwulii i 6inbw yeizcHymul, Hix y Ceratiocaris truncatus, modi sik pocmpanbHa euimMKka 8yx4a i Opi6bHiwa.
Ceratiocaris sp. 8iopi3Hsiembcsi 8id Ceratiocaris oretonensis Woodward, 1871 o6pucamu cmynku: y C. oretonensis 80oHa nocmynogo 38yXyembcsi 0o
nepedHLO20 Kpato, modi sik y C. sp. 60Ha WeUAKO po3wWupPEMbLCS NPU6U3Ho 0o 33 % Aoe)UHU cmyJKU, @ momim pisko 38yxxyemsbcs. Kpim mozo,
3adHil kpat Ceratiocaris oretonensis Habazamo 6inbw ysizHymut i 8yx4ud.

BucHoBKkU. Y kam'aHoeyzinbHux eidknadax [JoHeuybko2o 6aceliHy ¢hinokapudu nowupeHi nepesaxHo y eidknadax 6awKupcbLKo20 sipycy.
Jluwe dsa makconu, Dithyrocaris granulata doneziana Riabin, 1921 ma D. tricornis aisenvergi Krestovnikov, 1961, noxodsms 3-no3a mex 6awkup-
CbKO20 iHmepeaisy, a caMe i3 CepryxoecbKo20 spycy ma eepxHbO20 MeHCcUsIb8aHito, 8idnoeioHo. Omxe, Ha Cb0200HI KaM'stHO8Y2inbHI ¢hinokapudu
HoHb6acy npedcmaeneHi nuwe dsoma podamu: Dithyrocaris Scouler in Portlock, 1843 ma Ceratiocaris M'Coy, 1849.

KnwuyoBi cnoBa: Phyllocarida, micciciniii, cepnyxoecbkuli sipyc, [JoHeybkuli 6aceliH, YkpaiHa.
ABTOpM 3aABNSAIOTb NPO BiACYTHICTb KOHMNIKTY iHTepeciB. CnoHcopu He Gpanu yyacTi B po3pobneHHi gocniaxeHHst; y 36opi, aHanisi un
iHTepnpeTauii AaHWX; Y HanMCaHHI pyKonucy; B pilleHHi Npo nybnikauito pe3ynbTaris.
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