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abstract

A new ichnospecies Mammillichnis monstrum isp. nov. (Domi-
chnia) is described from turbidite sandstone in the upper part of
the Mospyne Formation (late Bashkirian, Early Pennsylvanian)
of southern Luhansk Oblast, eastern Ukraine. Mammillichnis
monstrum isp. nov. is represented by hypichnial, hemispherical,
slightly flattened passive fillings of a large burrow; the apex of bur-
row casts has concentric depression or a small rounded tubercle.
Mammillichnis monstrum isp. nov. differs from Mammillichnis ag-
geris Chamberlain, 1971 (Vendian-Oligocene) and Mammillichnis
jakubi Pokorny et al., 2017 (late Miocene, Neogene) by its much
larger size. The depth of burrows varies greatly, which seems to
be related to the different preservation of burrow casts, as well as,
apparently, different maturity of burrow producers. In addition,
such an important diagnostic feature as a rounded tubercle at the
apex of the burrow casts is not observed in all specimens, which is
probably also due to the different types of preservation of the trace
fossils. Perhaps, the differences in the morphology of the apex of
some examined specimens are due to the activity of organisms
that lived in the burrows after the death of the trace fossil produc-
er. The producers of the trace fossils Mammillichnis are apparently
sea anemones (Actiniaria). The fossil record of Actiniaria has sig-
nificant gaps because these animals lack a mineral skeleton that
can be preserved as a fossil. The oldest sea anemones are known
from the Vendian; there is no data on post-Carboniferous fossil
Actiniaria. It seems that the only way to study the evolution of
this group of animals is studying of their trace fossils, such as bur-
rows (e.g. ichnogenera Astropolichnus, Bergaueria, Conostichus,
and Kulindrichnus), which demonstrate some details of the body
morphology of their producers. The trace fossils Mammillichnis
monstrum apparently marks insignificant pauses in sedimentation
preceding the accumulation of turbidite sandstones. In the coarse
sandy sediments are preserved mainly large depressions left by
sessile coelenterates. Trace fossils are well preserved in some sand-
stone lenses and poorly preserved in others. This circumstance is
apparently related to the different intensity of erosive activity of
turbidity currents.
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GEO&BIO. This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (CC BY-SA 4.0), which permits unrestricted reuse, distribution, and reproduction in any medium,
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Mammillichnis monstrum isp. nov., HoBa ixHodocunis
akTHHiI 3 KapOony [JoHenbKoro 6aceiiny, YKkpaiHa

Biraniin [JepHos

Pesrome. Hosnit ixuosup Mammillichnis monstrum isp. nov. (Domichnia) onycano 3 TypOifuTHuX mic-
KOBUKIB, 1[0 3a/IITAIOTh y BEPXHIll YaCTMHI MOCIMHCBKOI CBiTY (BepXHs YacTMHA GAIIKMPCHKOTO SPYCY,
paHHIl IeHCUIbBaHiit) miBeHHOl yacTiHY JIyraHcbkoi o6/acTi, cxigHa Ykpaina. Mammillichnis monstrum
isp. nov. mpencTaBIeHO HamiBCepUYHNMMY, CTAOKO CIUTIOCHYTVMM IIACHBHVMMY 3aIIOBHEHHAMM IIOPiBHA-
HO BE/IMKUX HIPOK 3 KOHI[EHTPUIHUMM [EIIPecisiMu Ta Ma/JIeHbKIM OKPYI/IMM TOPOKOM Ha BEpIINHI sApa
Hipku. 1Ji ixuodocnii po3mileHi Ha HIDKHIX TOBEPXHAX MPOLIAPKIB Ta JIiH3 MicKOBUKiB. Mammillichnis
monstrum isp. nov. BinpisHserbca Bix Mammillichnis aggeris Chamberlain, 1971 (Benp-omnironen) ta
Mammillichnis jakubi Pokorny et al., 2017 (BepxHiit MiOLjeH, HEOTeH) CBOIMM 3HAYHO OI/IbIINMY PO3MipaMIL.
[ubyuHa HiIpOK CYTTEBO Bapiloe, 110 MOXKe 6YTH ITOB’sI3aHO 3 Pi3HOI IIOBHOTOIO 30epeXKeHHs Afep HipoK
Ta IXHbOIO HaJIeXKHICTIO MpOiyLleHTaM pi3Hoi 3pinocTi. Kpim Toro, Taka Ba)kamuBa JiiarHOCTMYHA O3HaKa AK
OKpPYI/INii rOp6OOK Ha BEPIINHI AApa HIPKY CIIOCTEPIraeThCsi He Ha BCIX BUBYEHNX eK3eMIUISIPaXx; 1ie BIpori-
HO IT0B’sI3aHO 3 aKTVBHICTIO OpraHisMiB, 110 iCHyBay B HipLi micisa cMepti i mpoxyuenTa. Ilpogyuentamu
ixnopocunit Mammillichnis 6ynu, IMOBipHO, MOPCbKi aHeMOHM. BUKOITHWIT TiTONNC aKTVHI Ma€ 3HA4YHi
po06i, OCKIIBKI 11l TBAPMHM He MAIOTh MiHepaIbHOTO CKeJIeTY, SIKUii 3faTeH 36epertucs y Bursisi ¢o-
cuiit. HarinaBHilni aHeMOHM BifoMi 3 BeHAY; JaHi OO MTOCT-KapOOHOBMUX aKTUHIl BifCyTHI. VIMOBipHO,
€[IUHVM LIJIIXOM BUBYCHHA MOP(OJIOriuyHol eBosIoNil IIi€l rpymm TBapuH € ZOCTiIKeHH iXHiX iXHOpOCH-
7iil, Takyx sAK Hipku (Hanpukiag, Astropolichnus, Bergaueria, Conostichus ta Kulindrichnus), siki gemon-
CTPYIOTh fiesiKi feTati 6yLoBHU Tina iXHboro npoxyuenTa. Ixuodpocnnii Mammillichnis monstrum iMoBipHO
MapKyIOTb HeCyTTEBI Iay3) B CefUMEHTANl, 110 NepeyBayi HAKOIIMYCHHIO TYPOifUTHUX MiCKOBUKIB. IX-
HOdocCurii € rapHO 36epeXXeHNMN B [IesKIX ITICKOBUKOBUX JIiH3ax 1 morano 36epexxeHi B iHmmx. s 06-
CTaBJMHA, IMOBIPHO, ITOSICHIOETHCS PI3HOI0 IHTEHCUBHICTIO epO3iitHOI Ais/IBHOCTI TYPOIFUTHOTO HOTOKY.

KnrowoBi cmoBa: kap6ow, misHil 6aukup, ixaodpocunii, Mammillichnis, Jou6ac, YkpaiHa.

Appeca nnsa 38’asky: B. C. [lepHos; InctutyT reonoriunnx Hayk HAH Ykpainu; Byn. Onecs Tonuapa, 55-6,
Knis, 01054 Ykpaina; Email: vitalydernov@gmail.com; orcid: 0000-0002-5873-394X

Introduction

The fossil record of Actiniaria has significant gaps because these animals lack a mineral skeleton
that can be preserved as a fossil [McMahon et al. 2017]. The oldest sea anemones are apparently
known from the Vendian; for example, the potential sea anemone Inaria karli Gehling, 1988 was
found in the Ediacaran sediments of Australia [Gehling 1988]. The perfectly preserved Cambrian sea
anemones Archisaccophyllia kunmingensis Hou et al., 2005 and Eolympia pediculata Han et al., 2010
were described from China [Hou et al. 2005, Han et al. 2010]. The affiliation of some Cambrian fos-
sils, such as Mackenzia costalis Walcott, 1911 and Xianguangia sinica Chen and Erdtman, 1991, with
Actiniaria is doubtful [Chang et al. 2018]. The Carboniferous sea anemone Palaeoanemona marcusi
Lech, 1986 is known from Argentina [Lech 1986]. There are no data on post-Carboniferous fossil
Actiniaria. Apparently, the only way to study the evolution of this group of animals is to study their
trace fossils, such as burrows (e.g. Astropolichnus, Bergaueria, Conostichus, and Kulindrichnus), which
demonstrate some details of the body morphology of their producers.

Here I describe the late Bashkirian trace fossil Mammillichnis monstrum isp. nov. from the Mo-
spyne Formation in the southern part of Luhansk Oblast, Ukraine. The trace fossils Mammillichnis
Chamberlain, 1971 were interpreted as sea anemone burrows [Seilacher 2007]. The results of the
study clarify the content and occurrence of the ichnogenus Mammillichnis.

Material and Methods

The seven specimens described in this paper (GMLNU-1/1213, GMLNU-1/5163, GML-
NU-1/6401, GMLNU-1/6522, GMLNU-1/7575, GMLNU-1/7650, and GMLNU-1/7651) were col-
lected by the author in 2010-2013 in an old quarry 1.5 km north of Makedonivka, Luhansk Oblast,
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Ukraine (coordinates: 48°14°59.5” N, 39°17°50.1” E) (Fig. 1 b, c). These specimens are stored in the
Geological Museum of Luhansk Taras Shevchenko National University (Poltava, Ukraine).

Abbreviations used in the description of trace fossils: d;, d, — two mutually perpendicular diam-
eters of the aperture part of the burrow cast; D — arithmetic mean diameter of the aperture part of
the burrow cast (d;+d,/2); h — height of the burrow cast (=burrow depth); h/D — ratio of arithmetic
mean diameter of the burrow cast to height of the burrow cast.
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Fig. 1. Stratigraphic position of the Mospyne Formation in the Carboniferous sequence of the Donets Basin (a)
and geographic situation of the studied locality (b, c). Abbreviations: Tour.—Tournaisian.

Puc. 1. Crparurpadivte 0omoXKeHHS MOCIIMHCBKOI CBiTI B po3pisi kapboHy JloHbacy (a) Ta reorpadivne no-
JIO>KEHHS BUBYEHOTO MicuiesHaxomKeHH (b, ¢). CKopoueHHs: Tour.—TypHeiicbKuii.
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Geological Setting

The studied material comes from the Mospyne Formation (C,2 or G), which consists of a sequence
of sandstones, siltstones, mudstones, coals (10-12 layers), and limestones (8 beds) [Nemyrovska &
Yefimenko 2013] (Fig. 2 a). The age of this stratigraphic unit is late Bashkirian (Early Pennsylvanian).
The thickness of the Mospyne Formation varies laterally from 315 to 730 m [Nemyrovska & Yefi-
menko 2013].

Trace fossils were collected from sandstone lenses in siltstones 10 m below the g, coal bed (Layer 6
in the text of the section description below). The traces are on the lower surface of (?)turbidite sand-
stone lenses.

Studied
locality

Sandstone % Limestone - Limestone index

& g\:l?;l;tr?f ¥ E Coal - Coa] bed index

Fig. 2. The position of the type locality of Mammillichnis monstrum isp. nov. in the section of the Mospyne
Formation (a) and general view of type locality (b — siltstone of the Layer 6; ¢ — sandstone lens in the siltstone
of the Layer 6).

Puc. 2. ITonoxxeHHs TUIIOBOTO MicliesHaxomxkeHHss Mammillichnis monstrum isp. nov. B po3pisi MOCIIMHCHKOI
cBiTH (@) Ta jtoro 3arajbHuMIt BUITLAL (b — aneBponiTu mapy Ne 6, ¢ — IiCKOBMKOBa JIiH3a B a/IeBpOIiTax mapy Ne 6).
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The northwest wall of the quarry exposed the following upward sequence of rocks:

(1) Grey mudstone with remains of gastropods, bivalves Solenomorpha sp., plant debris, rare trace
fossils and thin interlayers of brownish-yellow fine-grained siltstone (0.3 m).

(2) Brownish-grey and fine-grained siltstones, which are often laterally replaced by greyish-blue and
whitish fine-grained siltstones with rare plant remains (Cyperites bicarinatus Lindley and Hutton,
Lepidodendron sp., Lepidostrobus sp., Stigmaria ficoides (Sternberg) Brongniart, Calamites sp., and
Paripteris gigantea (Sternberg) Gothan), fish scales, bivalves Sanguinolites sp., and fragments of
marine arthropod carapaces (0.1 m).

(3) Greyish-yellow and fine-grained sandstone with plant debris and remains of marine arthropods
(0.02-0.04 m).

(4) Conglomerate consisting of re-deposited limonite concretions cemented by coarse-grained ka-
olinite sandstone, with brachiopod shells bearing traces of bioerosion Rogerella isp. previously
described as Bascomella [Dernov 2016], and allochtonous axes of Calamites sp. (0-0.4 m).

(5) Grey, yellowish-grey, and fine-grained siltstone with small (up to 1 cm) sandy limonite concre-
tions and rare plant debris (1.5 m).

(6) Grey fine-grained siltstone with lenses and interlayers of grey fine-grained sandstone (Fig. 2 b, ¢)
with Mammillichnis monstrum isp. nov. and Bergaueria perata Prantl, 1945 (in the lenses of the up-
per part of the layer). Bergaueria hemisphaerica Crimes et al., 1977 and B. perata are in the lowest
sandstone lens, but Mammillichnis monstrum is absent here. Allochthonous remains of terrestrial
plants Knorria sp. and Stigmaria ficoides (Sternberg) Brongniart were found in some sandstone
interlayers (2.0 m).

(7) Brownish-grey fine-grained sandstone with siltstone pebbles up to 2 cm in diameter and rare al-
lochthonous remains of terrestrial plants Sigillaria davreuxii Brongniart, Sigillaria sp., Calamites
sp., Cyclopteris sp., and Paripteris gigantea (Sternberg) Gothan (7.0 m).

Associated Ichnofauna

Trace fossils from the Mospyne Formation have been studied only partially to date [Dernov 2019
a, b]. The ichnogenera Arenicolites, Avetoichnus, Archaeonassa, Aulichnites, Bergaueria, Circulichnis,
Conichnus, Diplichnites, Diplocraterion, Diplopodichnus, Gordia, Helminthopsis, Kouphichnium, Lock-
eia, ?Lophoctenium, ?Merostomichnites, Monocraterion, Monomorphichnus, Paleophycus, Planolites,
Protovirgularia, Ptychoplasma, Rhizocorallium, Rusophycos, Saerichnites, Scolithos, Selenichnites, and
Treptichnus are known from deltaic sandstones of the middle part of the Mospyne Formation [Der-
nov, 2019al; Chondrites, Phycosiphon, and Planolites are known from marine black mudstones [Der-
nov & Udovichenko 2019] of this formation. The ichnocoenosis of lacustrine siltstones and mud-
stones consists of Cochlichnus and Planolites [Dernov 2019 b].

The trace fossils Bergaueria, Helminthopsis, Lockeia, and some others were found together with
Mammillichnis monstrum isp. nov. in the sandstone lenses of the Layer 6 (Table 1; Figs 3-4).

Table 1. Trace fossils from sandstone lenses and interlayers in the siltstone (Layer 6) of the type locality of
Mammillichnis monstrum isp. nov.

Tabnuys 1. Ixnogocunii 3 1iH3 Ta mpourapkis mickoBuka B aneBponiti (Illap 6) TumoBoro MiciesHaxopn-
sxkeHHst Mammillichnis monstrum isp. nov.

Ichnotaxa Ethological category Potential producer
Bergaueria hemisphaerica Crimes et al., ? rgsting or dwelling trace of suspension Anthozoa: Actiniaria
eeders
Bergaueria perata Prantl, 1945 the same the same
?Diplocraterion isp. Dwelling burrow of a suspension feeder Crustaceans
?Halopoa annulata (Ksiazkiewicz, 1977) Feeding burrow of a deposit-feeding organism Worms
Helminthopsis tenuis Ksiazkiewicz, 1977 Deposit feeding or grazing Polychaete worms or priapulids
Lockeia siliquaria James, 1879 Resting trace Bivalves
Phycodes isp. Feeding burrow ?Worms
Planolites montanus Richter, 1937 Deposit feeding, dwelling Invertebrate burrowing organisms
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Fig. 3. Trace fossils from the Layer 6 of the type locality of Mammillichnis monstrum isp. nov.: (a) Lockeia
siliquaria James (lower surface of the layer); (b) Phycodes isp. (lower surface of the layer); (¢, e) Planolites
montanus Richter (upper surface of the layer); (d) Helminthopsis tenuis Ksiazkiewicz (upper surface of the
layer); (f) ?Diplocraterion isp. (lower surface of the layer). Scale segment equals 3 mm.

Puc. 3. Ixnodocnunii 3 mapy Ne 6 tunosoro MicuesHaxomkeHHs Mammillichnis monstrum isp. nov.: (a) Lockeia
siliquaria James (HvokHS moBepxHs uapy); (b) Phycodes isp. (mokHs moBepxus mapy); (¢, e) Planolites
montanus Richter (Bepxus nosepxust mapy); (d) Helminthopsis tenuis Ksiazkiewicz (BepXHs moBepXHs Iapy);
(f) tDiplocraterion isp. (HY>KHsA moBepxHA 1apy). Llina noginky MaciTabHOl MiHIKYM — 3 MM.
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g i * 5 o ﬂ" 3 $ am h L - :
Fig. 4. Trace fossils Mammillichnis and Bergaueria from the Carboniferous of the Donets Basin: (a) lower surface
of a sandstone slab with several Bergaueria perata Prantl; (b, d, f) Bergaueria perata Prantl from the sandstone
slab surface in Fig. 4 a; (¢, e) Mammillichnis monstrum isp. nov. in situ; (g-h) Bergaueria perata Prantl in situ;
(i) Bergaueria perata Prantl. Figs ¢, e, g, h — lateral view; a, b, d, f, i—apical view. Scale segment equals 4 mm.

Puc. 4. Ixnodpocunii Mammillichnis ta Bergaueria 3 xap6ory JJonb6acy: (a) HIDKH II0BEPXHSI IVTNTH MICKOBUKY
3 iekinbkoma Hipkamu Bergaueria perata Prantl; (b, d, f) Bergaueria perata Prantl 3 mickoByukoBoi mmmrh, 30-
OpakeHol Ha puc. 4a; (¢, e) Mammillichnis monstrum isp. nov. in situ; (g-h) Bergaueria perata Prantl in situ;
(i) Bergaueria perata Prantl. Pucyuku ¢, e, g h — Bug 360Ky; a, b, d, f, i — anmikanpanit Bug. Llina mopinkn
MacuITabHol MHINKM — 4 MM.
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Systematic Palaeoichnology

Ichnogenus Mammillichnis Chamberlain, 1971

Type ichnospecies. Mammillichnis aggeris Chamberlain, 1971; original designation.

Diagnosis. Hypichnial mound with a convex or concave apex and a teat-like tubercule at the cen-
tre of the apex [after Uchman 1998].

Other included ichnospecies. Mammillichnis jakubi Pokorny et al., 2017 (Miocene, Neogene).

Occurrence. Vendian to Miocene; Europe and North America.

Mammillichnis monstrum isp. nov.
Figs4 ¢, e 5 c-d; 6 a-d.

Etymology. The name comes from monstrum (Latin)—unusual.

Material. Seven trace fossils and a few photos of trace fossils in situ.

Holoichnotype. Specimen GMLNU-1/7575 housed in the Geological Museum of Luhansk Taras
Shevchenko National University (Poltava, Ukraine).

Type locality and horizon. Ukraine, Luhansk Oblast, Luhansk Raion, quarry 1.5 km north of
Makedonivka; upper Bashkirian, Mospyne Formation, sandstone bed 10 m below the g, coal layer.

Diagnosis. Hypichnial, hemispherical, slightly flattened passive fillings of large burrows; concen-
tric depression or small rounded tubercle located on the apex of burrow casts.

Description. Hemispherical, slightly flattened in the upper-lower direction hypichnial passive
fillings of depressions in the seafloor (burrow casts) with a rounded horizontal cross section. The
casts were formed as a result of passive filling of the cavity, in which the producer of traces was located
during life. The surface of the casts is not smooth, but forms concentric ridges and concave areas.
A rounded or slightly ellipsoidal low tubercle, 10-13 mm in diameter, is observed on the apical part
of the burrow casts (Fig. 5 c-d). A concentric depression, characteristic for the ichnogenus Mammil-
lichnis Chamberlain, 1971, is observed on the apex of the holoichnotype of Mammillichnis monstrum
isp. nov. (Fig. 6 c-d). The rock structure of the burrow casts is massive and homogeneous.

Table 2. Dimensions of trace fossils Mammillichnis monstrum isp. nov. (in mm)
Tabnuys 2. Posmipu ixuodocunii Mammillichnis monstrum isp. nov. (y Mm)

Specimen d, d, D h h/D
GMLNU-1/1213 45.0 48.0 46.5 23.0 0.49
GMLNU-1/7650 70.0 63.0 66.5 35.0 0.53
GMLNU-1/7651 ~70.0 60.0 ~65.0 25.0 0.38
GMLNU-1/6401 105.0 ~105.0-110.0 ~107.5 65.0 ~0.60
GMLNU-1/7575 (holoichnotype) 110.0 124.0 122.0 36.0 0.30

Remarks. The depth of burrows varies greatly (see Table 2), which seems to be related to the dif-
ferent preservation of burrow casts, as well as, apparently, different maturity of the burrow producer
individuals. In addition, such an important diagnostic feature as a rounded tubercle at the apex of the
burrow casts is not observed in all specimens, which is probably also due to the different types of the
preservation of trace fossils. Perhaps, the differences in the morphology of the apex of some examined
specimens (e.g. Figs 5 c-d and 6 a-d) are due to the activity of organisms that lived in the burrows
after the death of the trace fossil producer.

Discussion. Mammillichnis monstrum isp. nov. differs from Mammillichnis aggeris Chamberlain,
1971 and Mammillichnis jakubi Pokorny et al., 2017 by its much larger sizes, absence of a concentric
depression on the apex of burrow casts, and weakly expressed apical tubercle in most specimens.
Mammillichnis monstrum is probably more closely related to representatives of the ichnogenus Ber-
gaueria Prantl, 1945, especially to the ichnospecies Bergaueria hemisphaerica Crimes et al., 1977 in
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morphology and size. Nevertheless, the absence of an apical tubercle in Bergaueria hemisphaerica
indicates that Mammillichnis monstrum and Bergaueria hemisphaerica are different ichnotaxa.
Locality. Ukraine, Luhansk Oblast, Luhansk Raion, quarry 1.5 km north of Makedonivka; upper
Bashkirian, Mospyne Formation, sandstone lenses 10 m below the g, coal layer.
Distribution. Bashkirian of the Donets Basin, eastern Ukraine.

30 mm
L | L

Fig. 5. Trace fossils Mammillichnis and Bergaueria from the Carboniferous of the Donets Basin: (a-b) Bergaueria
hemisphaerica Crimes et al. (very low apical tubercle is shown by an arrow); (c-d) Mammillichnis monstrum isp.
nov.; (e) Bergaueria hemisphaerica Crimes et al. Figs a, ¢, e—lateral view; b, d—apical view.

Puc. 5. Ixnodocunii Mammillichnis Ta Bergaueria 3 xapOony Jlon6acy: (a-b) Bergaueria hemisphaerica Crimes
et al. (my>xe HU3BKUIT alliKaIBHMIT TOPOOK TOKA3aHO CTPinkomw); (c-d) Mammillichnis monstrum isp. nov.; (e)
Bergaueria hemisphaerica Crimes et al. ®ir. g, ¢, e — Bug 360Ky, b, d — amixanbHuit Bup.
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Fig. 6. Trace fossils Mammillichnis and Bergaueria from the Carboniferous of the Donets Basin: (a-b)
Mammillichnis monstrum isp. nov. (Ma) and Bergaueria perata Prantl (Be) (a) and Mammillichnis monstrum
in lateral view (b); (¢c-d) Mammillichnis monstrum isp. nov. (holoichnotype showing a central depression and
a rounded tubercle); (e) Bergaueria perata Prantl (Be) and ?Halopoa annulata (Ksiazkiewicz) (?Ha); (f-g)
Bergaueria perata Prantl. Figs b, d, g—lateral view; 4, ¢, e, f—apical view.

Puc. 6. Ixnodocunii Mammillichnis Ta Bergaueria 3 xapboHy [lonerpkoro 6aceitny: (a-b) Mammillichnis
monstrum isp. nov. (Ma) ta Bergaueria perata Prantl (Be) (a) ta Mammillichnis monstrum 360xy (b); (c-d)
Mammillichnis monstrum isp. nov. (TOI0IXHOTHUI, SIKUII TeMOHCTPYE LIeHTPAIbHY AEIPeciio Ta OKPYIINIt TOp-
60K); (e) Bergaueria perata Prantl (Be) ta ?Halopoa annulata (Ksiazkiewicz, 1977) (?Ha); (f-g) Bergaueria perata
Prantl. Puc. b, d, g — Bug 360Ky, 4, ¢, e, f — amikajabHUI BUJ,.
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Trace fossils Mammillichnis aggeris Chamberlain usually occur in turbidites [Uchman 1998]. For
example, they are known in the Jurassic flysh of Crimea, Ukraine [Baraboshkin 2020], the Paleocene
flysh of Italy [Uchman 2007], the Cretaceous—Paleogene flysh of Poland [Ksiazkiewicz 1977, Uchman
1998], the Eocene flysh of Turkey [Demircan & Uchman 2017], the Eocene-Oligocene flysh of France
[Knaust et al. 2014], and other localities. In the Carboniferous of Great Britain, Mammillichnis have
been found in deltaic sediments [Eagar et al. 1985]; they also have been found in the Cretaceous and
Paleogene deep-water fan sediments of Switzerland [Crimes et al. 1981]. Pokorny et al. [2017] re-
ported Mammillichnis jakubi Pokorny et al., 2017 from lacustrine turbidite sediments. All of the trace
fossils Mammillichnis monstrum examined in this study also come from turbidite rocks.

The trace fossils Mammillichnis monstrum apparently mark insignificant pauses in sedimentation
preceding the accumulation of turbidite sandstones. In the coarse sandy sediments are preserved
mainly large depressions left by sessile coelenterates. Trace fossils are well preserved in some sand-
stone lenses and poorly preserved in others. This circumstance is apparently related to the different
intensity of erosive activity of turbidity currents.

Chamberlain [1971] suggested several variants of possible producers and ethological categories
of Mammillichnis: (1) resting traces of worm-like organisms; (2) remains of egg clutches; and (3) a
vertical tube with a feeding or faecal protrusion on the top, belonging to an unidentified organism.

Ksiazkiewicz [1977] thought that the producer of Mammillichnis is Actiniaria. Uchman [1998] re-
vised the originals to Ksiazkiewicz’s monograph [1977] and came to the conclusion on the proximity
of the ichnogenera Mammillichnis and Laevicyclus. The model of Mammillichnis formation proposed
by him [Uchman, 1998: Fig. 2] represented the burrow Mammillichnis with a vertical shaft extending
from its apical part. I do not agree with this interpretation of the trace fossil Mammillichnis, because
there is no vertical shaft on the apical part of the burrows Mammillichnis monstrum preserved in situ
in the sandstone layer (Fig. 4 ¢, e).

By analogy with the morphologically close to Mammillichnis ichnogenera Bergaueria and Conich-
nus [Pemberton et al. 1988, Seilacher 2007], the producers of Mammillichnis were probably coelenter-
ates (e.g. Actiniaria). Nevertheless, the ichnogenus Bergaueria apparently also includes resting traces
of sponges [Dashtgard & Gingras 2012]. It is interesting to note that the remains of hexactinellid
sponges are very similar to Conichnus [Klug & Hoffmann 2018].

Conclusions

A new Carboniferous ichnospecies Mammillichnis monstrum isp. nov. is described from the Do-
nets Basin, Ukraine. Mammillichnis monstrum morphologically differs from Mammillichnis jakubi
Pokorny et al., 2017. Apparently, Mammillichnis are burrows of large sedentary coelenterates, such
as Actiniaria. The new finds expand the geographic distribution of Mammillichnis and provide addi-
tional evidence for their predominant occurrence in turbidite sediments. In addition, these findings
indicate the existence of large coelenterates in the Carboniferous marine benthic communities of the
Donets Basin.
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