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THE FIRST RECORD OF CYCLIDA (PANCRUSTACEA, MULTICRUSTACEA)
IN THE CARBONIFEROUS OF THE DONETS BASIN, UKRAINE

NEPLUA 3HAXIAKA UMKAIAU (PANCRUSTACEA, MULTICRUSTACEA)
B KAPEOHI AOHELIbKOTO BACEMHY, YKPAIHA

Vitaly S. Dernov
B.C. AepHoB

Institute of Geological Sciences, NAS of Ukraine, 55-b O. Honchara Str., Kyiv, Ukraine, 01601
(vitallydernov@gmail.com)

Cyclidans are an enigmatic poorly studied group of Late Paleozoic and Mesozoic crustaceans. This paper describes Brittaniclus
cf. scotti (Woodward, 1893), the first record of Cyclida in Ukraine. The American species Lophoops mckenzii Easterday, 2004
(Kasimovian of Ohio, USA) is revised and transferred into the cyclidan genus Brittaniclus Schweitzer et al., 2020. Remains of
Brittaniclus cf. scotti were collected from the lacustrine siltstone in the upper part of the Mospyne Formation (late Bashkirian,
Early Pennsylvanian) of Luhansk Oblast’ (Ukraine). The species Brittaniclus mckenzii (Easterday, 2004) comb. nov. differs from
B. scotti (Woodward, 1893) and B. testudo (Peach, 1882) in the presence of sharp, small ellipsoidal and rounded tubercles on
the outer and inner keels and on the median concentric keel. The species Brittaniclus scotti (Woodward, 1893) is distributed
in the Langsettian and Duckmantian (late Bashkirian) strata of England: from the communis Zone to the lower similis-pulchra
Subzone. Representatives of the genus Brittaniclus apparently inhabited brackish or even freshwater environments.
Keywords: Cyclida, Brittaniclus, Donets Basin, Ukraine, Bashkirian.

Linknian — ue npobaemMaTMyHa HeAOCTaTHbO BMBYEHA rpyna ni3HbONaAe030MCbKUX Ta ME3030MCbKMX pakonopibHux. Lo cTatTio
NPUCBAYEHO OMKUCY BUAY UMKAIA Brittaniclus mckenzii (Easterday, 2004) comb. nov. i3 BiAkAaAiB KACUMOBCBKOIO Apycy LTaTy
Oraio (CLLUA) Ta nepuwin 3Haxiaui umkaian (Brittaniclus cf. scotti (Woodward, 1893)) B YkpaiHi. PewTku Brittaniclus cf. scotti
3HaMAEHO B aAeBPOAITaX, LLLO YTBOPUAUCS Y CONOHYBATOBOAHOMY UM MPICHOBOAHOMY BaceliHi; BOHW 3aAsiratoTb y BEPXHIiM YaCTUHI
MOCTMHCBKOI CBITU (BEPXHSA YacTMHa BallKkMpcbKkoro apycy) AyraHcbkoi obAaacTi. Bua Brittaniclus mckenzii (Easterday, 2004) comb.
nov. Biapi3HAETbCA Bia B. scotti (Woodward, 1893) Ta B. testudo (Peach, 1882) npuCyTHICTIO MaAEHbKUX, FOCTPUX, EAINCOIAAABHUX
Ta OKPYrAMX ropboUKiB Ha 30BHILLIHBOMY Ta BHYTPILUHbOMY KiASIX Ta HA MEAiaAbHOMY KOHLEHTPUUYHOMY Kini. AHAAI3 HAsIBHUX AQHWX
nokasas, Lo BWA Brittaniclus scotti (Woodward, 1893) nowimpeHnit y Bectdani A Ta B (BepxHs YacTUHa BaLLKUMPCHKOro Apycy)
AHTAIiT NOYMHAKOUM BiA 30HWM HEMOPCLKUX NEAELMNOA COMMUNIS | 3aKiHUytoUM NiA30HO Similis-pulchra. MpeacCTaBHUKK POAY
Brittaniclus, AMOBIpHO, iCHyBaAW B COANOHYBAaTWUX UM HaBiTb MPICHOBOAHWX YMOBaX.

KarouoBi croBa: Cyclida, Brittaniclus, AoHbac, YkpaiHa, balluKUpCbKuii Apyc.

INTRODUCTION

Cyclidans are an enigmatic group of fossil
crustaceans, with the oldest representatives known
from the Mississippian (late Tournaisian) and the
latest from the Late Cretaceous (Maastrichtian)
(Schweitzer et al., 2020). Due to their rarity,
these crustaceans are poorly understood; their
geographical distribution has not been precisely
determined and their lifestyle is also not fully
understood.

Here, | describe the first find of a representative
of Cyclida in Ukraine, Brittaniclus cf. scotti
(Woodward, 1893) from the Mospyne Formation
(late Bashkirian — see Figs 1a, b) of the central
Donets Basin. The American species Lophoops
mckenzii Easterday, 2004 (Kasimovian of Ohio,
USA) is revised and transferred into the genus
Brittaniclus Schweitzer et al., 2020. This study
significantly expands the palaeontological
characteristic of Early Pennsylvanian succession of
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the Donets Basin and clarifies the range, taxonomy,
and ecology of Carboniferous cyclidans.

GEOLOGICAL SETTING
The studied material was collected from a small
outcrop 2 km north of the village of Makedonivka

[System
[Subsystem

|Kasimov.|Gzhelian| Stage

CARBONIFEROUS

Lithostratigraphic
units

PENNSYLVANIAN

Araukarytova
Formation (C,’or P)

Avilovka
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Formation (C,, or N
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Almazna
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Formation (C,’ or K)

Belaya Kalitva
Formation (C, or I)

Smolyanynivka
Formation (C,’ or H)

Mospyne Fm

Mospyne
Formation (C,’or G)

Bashkirian

Mandrykyne
Formation (C,' or F)

Amuvrosiyivka
Formation (C,’ or E)

MISSISSIPPIAN

Kalmius
Formation (C,,'or D

Samara
Formation (C,’or C)

Mezha
Formation (C,”or B)

Mokra Volnovakha
Group (C,"'or A)

G,

Tour. | Viséan | Serpukhov.

a

LG,

(Luhansk Oblast’, Ukraine; coordinates:
48°14°'59.0"N 39°17'48.9"E) (Figs 1c-e). The
fossil-bearing rock is grey and yellowish grey
siltstone with small limonite nodules, which lies at
the base of the g, coal layer (Mospyne Formation)
(Fig. 1b).

Kamianka

Zelenodil’s’k

2 km
f+2+] Sandstone E Limestone
Mudstone/
siltstone ——- Coal layer
Limestone layer g Coal layer
index ' lindex

Fig. 1. Geological setting of the studied site: (a) Stratigraphic position of the Mospyne Formation in the
Carboniferous succession of the Donets Basin; (b) Stratigraphic position of the locality of Brittaniclus cf. scotti
(Woodward, 1893) (marked by asterisk); (c-e) Geographical location of the studied locality. Abbreviations: Tour. —
Tournaisian, Serpukhov. — Serpukhovian, Kasimov. — Kasimovian.
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Remains of millipedes, insects, (?)conchostracans
and terrestrial plants Stigmaria sp. (appendices
in situ), Cyperites bicarinatus Lindley et Hutton,
1832, Annularia radiata (Brongniart) Sternberg,
1825, Calamariophyllum kidstonii (Zalessky) Hirmer,
1927, Calamites carinatus Sternberg, 1823, C.
cistii Brongniart, 1828, C. suckowii Brongniart,
1828, Pinnularia capillacea Lindley et Hutton, 1834
(roots in situ), Aulacopteris sp., Paripteris gigantea
(Sternberg) Gothan, 1941 and Cordaites principalis
(Germar) Geinitz, 1855 were found in this siltstone.
Plant remains sometimes bear traces of damage
produced by terrestrial arthropods such as millipedes
and insects (Dernov, 2021a; 2021b).

The siltstone with remains of Brittaniclus
cf. scotti (Woodward, 1893) lies in the upper
half of the Mospyne Formation, which consists
of a sequence (315 to 730 m) of mudstones,
siltstones, sandstones, limestones, and coals
(Nemyrovska, Yefimenko, 2013). The age of the
Mospyne Formation is the early late Bashkirian
(=Langsettian; Early Pennsylvanian) (Fig. 1a)
(Nemyrovska, Yefimenko, 2013). The siltstone with
Brittaniclus cf. scotti formed in a shallow brackish
or freshwater lake with a dysaerobic environment in
the bottom part of the water column. The upper part
of the siltstone contains Stigmaria and Pinnularia
roots and bears evidence of soil-forming processes.

MATERIAL AND METHODS

| examined two poorly preserved specimens of the
cyclidan Brittaniclus cf. scotti (Woodward, 1893),
one fragmental impression of the dorsal carapace
(IGSU-15/01) and its counterpart (IGSU-15/02).
These specimens are stored in the Department of

VITALY S. DERNOV

Palaeontology and Stratigraphy of the Paleozoic
Sediments, Institute of Geological Sciences,
National Academy of Sciences of Ukraine (Kyiv).

The keys for the description of cyclidan species,
taxonomy and morphological terminology proposed
in the works of Feldman and Schweitzer (2019)
and Schweitzer et al. (2020) are used here. The
description of Brittaniclus mckenzii (Easterday,
2004) comb. nov. is based on the images of fossils
and its description in the Master’s Thesis of Cary
R. Easterday (2004).

Institutional abbreviation: IGS NASU — Institute of
Geological Sciences, National Academy of Sciences
of Ukraine (Kyiv).

SYSTEMATIC PALAEONTOLOGY

Infraphylum Pancrustacea Zrzavy et Stys, 1997

Class Multicrustacea Regier et al., 2010

Order Cyclida Schram, Vonk et Hof, 1997

Family Americlidae Dzik, 2008

Genus Brittaniclus Schweitzer et al., 2020

Type species: Cyclus rankini Woodward, 1868;
original designation.

Other included species: B. scotti Woodward,
1893; B. testudo (Peach, 1882); B. mckenzii
(Easterday, 2004) comb. nov. (see below).

Diagnosis: See (Schweitzer et al., 2020: p. 267).

Discussion: This genus includes the cyclidan
described by Easterday (2004) as the horseshoe
crab Lophoops mckenzii Easterday, 2004 from
the early Missourian rocks (Kasimovian, Late
Pensylvanian) exposed by the 7-11 Mine in
Columbiana County, Ohio, USA. The holotype of
the species Lophoops mckenzii Easterday, 2004
(Fig. 2) is a fragment of the dorsal carapace,

Fig. 2. Brittaniclus mckenzii (Easterday, 2004) comb. nov.: (a) Fragment of the dorsal carapace (specimen
ET0328); (b) Graphic interpretation of the fossil figured in Fig. 2a (after Easterday (2004: Figs 6.6.1 and 6.6.2)).
Abbreviations: DC —dorsal carapace, VC — ventral carapace.
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which Easterday (2004) considered a prosoma,
and a fragment of the ventral carapace, described
by Easterday (2004) as the horseshoe crab
opisthosoma. Brittaniclus mckenzii (Easterday,
2004) comb. nov. is described below.

Stratigraphic range: Serpukhovian to
Kasimovian.

Brittaniclus mckenzii (Easterday, 2004) comb.
nov. (Fig. 2).

Lophoops mckenzii: Easterday, 2004, p. 120,
figs 6.6.1-4, 6.7.1.

Holotype: Specimen ET0328 (Easterday’s
Thesis0328) in the private collection of Gregory
McComas (Marion, Ohio).

Type locality and stratigraphic horizon: 7-11
Mine near Madison Township, Columbiana County,
Ohio, USA; early Missourian, Conemaugh Group,
Glenshaw Formation (Easterday, 2004).

Diagnosis: Species of the genus Brittaniclus with
a flattened and bilobed dorsal carapace bearing
sharp, small ellipsoidal or rounded tubercles.

Description: Holotype ET0328 (Fig. 2a) is
impression of the posterior part of a flattened and
bilobed dorsal carapace with 14.6 mm maximum
width and 9 mm long; the posterior notch is absent.
The marginal rim is wide (~0.6-0.8 mm) and
flattened. The posterior axial lobe is separated by
a wide (~0.8 mm) arcuate inner lyrate keel; the
outer lyrate keel is the same width as the inner
lyrate keel. The outer and inner keels bear sharp,
small, ellipsoidal and rounded tubercles, c. 0.4-0.5
mm in diameter. The axial keel is thin (~0.8-1.0
mm) and possibly merges with the posterior axial
lobe. The posterior axial lobe is flattened with
tubercles. Branchial region smooth, flattened with
thin median concentric keel bearing sharp small

ellipsoidal and rounded tubercles. Ventral surface
with eight thoracomeres directed laterally (Fig. 2b).

Discussion: Brittaniclus mckenzii (Easterday,
2004) comb. nov. differs from B. scotti (Woodward,
1893) and B. testudo (Peach, 1882) in the presence
of the sharp, small, ellipsoidal and rounded
tubercles on the outer and inner keels and on the
median concentric keel.

Locality: United States, Ohio; Conemaugh Group,
Glenshaw Formation (for details, see «Type locality
and stratigraphic horizon»).

Stratigraphic and geographic range: Early
Missourian of Ohio, United States.

Brittaniclus cf. scotti (Woodward, 1893) (Fig. 3)

Americlus sp.: Dernov, 2015, pl. 2, fig. 3
(an exhaustive list of synonymous names can be
found in Schweitzer et al., 2020: p. 267).

Material: One fragmentary impression of
the dorsal carapace (IGS NASU-15/01) and its
counterpart (IGS NASU-15/02).

Description: Specimen IGS NASU-15/01
(Fig. 3a) is an impression of the posterior part of
a flattened and bilobed dorsal carapace 7 mm
wide. The marginal rim is wide (0.3-0.6 mm),
flattened, with a thin concentric keel; it tapers
towards a broad posterior notch. The posterior
axial lobe is separated by a broad (0.4 mm) arcuate
inner lyrate keel; the outer lyrate keel about twice
as wide as inner keel. The posterior axial lobe
flattened and narrowed posteriorly. The axial keel
is thin (0.35-0.40 mm), fused with the posterior
axial lobe. The branchial region is smooth, flattened,
with a thin median concentric keel.

Discussion: The cyclidan described above is
very similar to Brittaniclus scotti (Woodward, 1893),
but differs from the holotype of this species (see
Schweitzer et al., 2020: Figs 11.1 and 11.2) in

Fig. 3. Brittaniclus cf. scotti (Woodward, 1893): (a) Fragmental impression of the dorsal carapace (specimen IGS
NASU-15/01); (b) Counterpart of the dorsal carapace figured in Fig. 3a (specimen IGS NASU-15/02).
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several characteristic morphological features, e.g.
a wider outer lyrate keel and marginal rim. In other
morphological characters studied, the described
cyclidan does not differ from Brittaniclus scotti.

Locality: See «Geological setting».

Stratigraphic and geographic range: Species
Brittaniclus scotti (Woodward, 1893) is known
exclusively from the Pennsylvanian strata of
England, UK (Schweitzer et al., 2020).

RESULTS

The ecology of the genus Brittaniclus is not entirely
clear, since species of the genus have been
described mainly in very old works that do not
report on the depositional environment of rocks
with cyclidan remains. Below is a brief review of
the taphonomy of Brittaniclus fossil sites, which
is important for studying the ecology of cyclidans.

Brittaniclus scotti (Woodward, 1893) is known
from the «Ganister seam» of the Lower Coal
Measures (=Langsettian) at Bacup (Old Clough
Colliery), Lancashire, England and «Pennystone
Ironestone» at Coseley near Dudley, Staffordshire,
England. The holotype of Cyclus johnsoni
Woodward, 1894 (=Brittaniclus scotti (Woodward,
1893) according to Schweitzer et al. (2020)) is also
found in the «Pennystone Ironestone» at Coseley
(Woodward, 1894).

It is unclear what the «Ganister seamn is. It may
be the Ganister coal seam that lies slightly above
the Gastrioceras listeri marine zone (Cleal, Thomas,
1996) or the sandstone commonly employed as
a roadstone (Percival, 1983); one of these ganisters
lies at the base of the Ganister coal layer (De Rance,
1878; Cleal, Thomas, 1996).

The Ganister coal layer sometimes laterally
merges with the Upper Foot coal seam (=Bullion
Coal seam) (Stopes, Watson, 1909) or is laterally
replaced by the Hard Bed coal seam (=Upper Foot
and Union coal seams) (Wilson, Chisholm, 2004);
the lateral equivalent of the Ganister coal seam is
also the Alton coal seam.

The roof shales of the Bullion and Alton
coal seams contain a rich marine fauna, e.g.
lingulids, bivalves Dunbarella and Posidoniella,
orthocerids, coiled nautiloids Ephippioceras,
ammonoids Gastrioceras, and fishes Listracanthus,
Megalichthys, Elonichthys, and Acanthodes (Hind,
1905; 1910; Stopes, Watson, 1909; Vernon, 1909).
Apparently, the remains of Brittaniclus scotti were
found in the roof shale of the Ganister coal layer
(early Langsettian or early late Bashkirian), because

VITALY S. DERNOV

the ganister sandstones contain no marine fauna,
but there are remains of plant roots and other
characteristic features of a paleosoil horizon.

The Gastrioceras listeri marine band deposited
slightly below the Ganister coal bed contains
ammonoids Gastrioceras listeri (Sowerby, 1812),
which indicate the early Langsettian age for these
deposits. The early Westphalian non-marine bivalves
Curvirimula belgica (Hind, 1912), C. trapeziforma
(Dewar, 1939) and Naiadites sp. were found slightly
below the Hard Bed coal seam, which lies slightly
below the Gastrioceras listeri marine band (Wilson,
Chisholm, 2004).

The so-called «Pennystone Ironstones» are
siderite nodules from non-marine mudstones. The
Coseley fossil site is a well-studied Konservate-
Lagerstatte (lower similis-pulchra Subzone,
Duckmantian) where the remains of terrestrial
plants, horseshoe crabs, trigonotarbids, haptopods,
phalangiotarbids, euthycarcinoids, crustaceans,
enigmatic arthropods, insects and fishes have been
found (Woodward, 1871; Schram, 1979; Wilson,
Almond, 2001; Wilson, 2005; Russell et al., 2009;
Garwood, Sutton, 2010; 2012; Garwood, Dunlop,
2011; Legg et al., 2012; Pacyna, Zdebska, 2012;
Jones et al., 2014, Russell, Dunlop, 2014, etc.).

Most of the ironstone concretions originated
from the Ten Foot Ironstone layer above the Thick
coal seam (Garwood, Sutton, 2010). The deposits
of this lagerstatte were formed in a brackish to
freshwater environment, possibly as a part of
a prograding deltaic complex (Wilson, 2005) or
a lacustrine environment typical of a Coal Measure
swamp forest (Braznell, 2006; cited after Legg
et al., 2012). The remains of Brittaniclus rankini
(Woodward, 1868) comes from a relatively low-
oxygen brackish-water environment (Clark et al.,
2020).

Another specimen of Brittaniclus scotti
(Woodward, 1893) was found in a siderite nodule
from the shale above the Wigan 4 Foot coal layer
(Langsettian, early late Bashkirian) at Bickershaw
Lagerstatte, Lancashire, England (Smith,
2007). Terrestrial plants, non-marine bivalves,
horseshoe crabs, trigonotarbids, euthycarcinoids,
arthropleurids, insects, fishes and fish egg capsules
were found here (Anderson et al., 1997; 1999;
Smith, 2007).

The cyclidan identified as Cyclus cf. johnsoni
Woodward was found in ironstones near the Crow
coal layer (Middle Coal Measures, Duckmantian-
Bolsovian) of the Tyne Coalfield (Tyne and Wear,
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England) along with millipedes, horseshoe crabs,
trigonotarbids, insects and fishes (Gill, 1924).

In summary, the species Brittaniclus scotti
(Woodward, 1893) is distributed in the Langsettian
and Duckmantian (late Bashkirian) of England: from
the communis Zone to the lower similis-pulchra
Subzone.

The holotype of Brittaniclus mckenzii (Easterday,
2004) comb. nov. comes from the brackish or
freshwater rocks of the Glenshaw Formation in Ohio.
The remains of terrestrial plants, microconchids,
conchostracans, millipedes, trigonotarbids, insects,
and fishes are co-occuring with Brittaniclus mckenzii
(Easterday, 2004) comb. nov. (McComas, 1988;
McComas, Mapes, 1988; Easterday, 2004).

Thus, representatives of the genus Brittaniclus
apparently inhabited brackish or even freshwater
environments, unlike other Carboniferous cyclidans,
e.g. Cyclus de Koninck, 1841, Uralocyclus Mychko
et Alekseev, 2018, Tazawacyclus Schweitzer
et al., 2020, etc., which were marine animals
(Schweitzer et al., 2020). The find of Brittaniclus
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