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The flyschoid sediments of the Dyakove Group (Serpukhovian-Bashkirian) are exposed in the central part of the Donets
Basin (Luhansk and Donetsk regions of Ukraine and Rostov Region of Russia). These sediments are important for studying
the history of geological development of the Dnipro-Donets Downwarp. In addition, the sediments of the Dyakove Group
contain deposits of a number of mineral resources (gold, ores of silver, lead, zinc, etc.). Nevertheless, the paleontological
features of the Dyakove Group are poorly understood. This paper describes the phyllocarid (?) resting trace Hankoichnus
bandersnatchi ichnogen and ichnosp. nov. from the early Bashkirian part of the Dyakove Group. Trace fossils of phyllocarids
are poorly studied. Diagnosis of a new ichnogenus: a small phyllocarid (?) resting trace (Cubichnia), represented by a hexa-
gon bounded on both sides by ridges (in fact, by grooves, since the described material is a convex hyporelief on the lower
surface of a shale slab), with one small tubercle at one end. The ichnogenus Hankoichnus differs significantly from other
resting traces of arthropods (e.g., Alph, Arborichnus, Kingella, Rusophycus, Selenichnites, Tonganoxichnus, etc.). The new
ichnogenus has the greatest similarity with the trace fossils Gluckstadtella Savage, 1971. The difference between Hankoich-
nus and Gluckstadtella consists in the absence of imprints of producer’s limbs in Hankoichnus. The most likely makers of
traces Hankoichnus are phyllocarid crustaceans. This is confirmed by the morphology of the trace and the remains of the
carapace valves of these crustaceans, found together with Hankoichnus in the black shales in the complete absence of re-
mains of other biota. Phyllocarid remains are relatively common in Devonian and Carboniferous black shales formed in a
dysaerobic marine environment.
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Introduction Trace fossils of phyllocarid crustaceans are rath-
er poorly studied. Few works have been devoted to

Paleontological studies of the flyschoid depos- | ;¢ question, perhaps the earliest being a brief re-

lt,s f)f the DY‘akOVC Group (Serpul'<h0V1an—B ash- port by Salter (1863), in which locomotion traces
k%rlan‘, see Flg', L, ¢) revealed resting traces (Cu- | of Peltocaris were described. Corpusculichnus cau-
blchma), possibly phy‘llocarlds, which are de- datus from the Middle Ordovician of Colorado
§cr1bed below asa new ichnogenus Hankoichnus (USA) is established and attributed by Fischer
ichnogen. nov. (1978) to either phyllocarids or horseshoe crabs.
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Fig. 1. Geological settings and location of the type locality of Hankoichnus bandersnatchi ichnogen nov. and ichnosp. nov.: a, b - geo-
graphic location of the type locality; ¢ - stratigraphic position of the type locality; d — general view of the locality “Yesaulivka”. Locality
“Yesaulivka” is shown by a yellow star. Abbreviations: M. - Moscovian, Miss. — Mississippian, S. — Serpukhovian, Subs. - Subsystem
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Feldman et al. (1986) suggested that the “Isopod-
ichnus-like” traces from the Late Devonian of the
United States belong to Tropidocaris salsiusculus
Feldmann et al., 1986. The phyllocarid trace fossils
Svalbardichnus trilobus Wisshak et al., 2004 and
Chagrinichnites brooksi Feldman et al., 1978 have
been described from the Late Devonian of Spits-
bergen (Wisshak et al., 2004) and the United States
(Feldman et al., 1978; Weidner, Feldman, 1985),
respectively.

Geological settings and material

A single specimen of the trace fossil Hankoichnus
bandersnatchi isp. nov. was found in the tailings
dump of an old polymetallic ore mine (Fig. 1, d)
located near Yesaulivka, Roven’ky District, Lu-
hansk Region, Ukraine (coordinates: 48°03°04.8”N
38°59’58.17E) (Figs 1, a, b). The trace fossil Han-
koichnus bandersnatchi isp. nov. was found in car-
bonaceous marine black shales (Fig. 1, d) overly-
ing a layer of carbonate nodules laterally replaced
by the F, limestone layer (early Bashkirian part of
the Dyakove Group). In addition to the trace fossil
Hankoichnus bandersnatchi isp. nov., the remains
of poorly preserved phyllocarids were found in the
black shale (Fig. 2, b); ammonoids Retites and
Cancelloceras were found in the carbonate nodules
bellow the black shale with Hankoichnus bander-
snatchi isp. nov.

The sediments of the Dyakove Group are repre-
sented predominantly by black mudstones and
siltstones (80-90% of the section thickness) with
rare sandstone beds. The thickness of the Dyakove
Group varies laterally from 1900 to 3310 m (Fis-
sunenko, Reznikov, 1985; Reznikov, 1993).

The ichnoholotype of Hankoichnus bandersnat-
chi isp. nov. (GMLNU-12/1) is stored in the Geo-
logical Museum of Luhansk Taras Shevchenko Na-
tional University (Poltava, Ukraine).

Systematic ichnology

Ichnogenus Hankoichnus ichnogen. nov.

Etymology. After hanko, a traditional Japanese seal.

Gender. Masculine.

Type ichnospecies. Hankoichnus bandersnatchi isp.
nov.: early Bashkirian, Donets Basin (Ukraine);
by monotypy.

Included ichnospecies. Only type ichnospecies is
known to date.

Diagnosis. A bilaterally symmetrical trace with a
width equal to its length, preserved as a convex hy-
porelief on the lower surface of the mudstone layer.
The trace fossil is represented by a hexagon,
bounded on both sides by ridges (actually grooves,
since the single described specimen is represented
by the convex hyporelief on the lower surface of
the shale slab), with one small tubercle at one end.

Fig. 2. Phyllocarid (?) resting trace Hankoichnus bandersnatchi ichnogen nov. and ichnosp. nov. and phyllocarid remains from Yesauliv-
ka: a - Hankoichnus bandersnatchi ichnogen nov. and ichnosp. nov. (ichnoholotype), positive hyporelief; b - impression of the phyl-

locarid carapace valves (without number). Scale bars = 5 mm
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Remarks. The producer of this trace is possibly
phyllocarid crustaceans (see below). The ichno-
genus Hankoichnus differs significantly from
other arthropod resting traces (e.g., Alph, Arbo-
richnus, Kingella, Rusophycus, Selenichnites,
Tonganoxichnus, etc.). Hankoichnus ichnogen.
nov. is similar to the trace fossils Gluckstadtella
Savage, 1971; the difference between Hankoich-
nus and Gluckstadtella is the lack of the
producer's limb impressions in Hankoichnus.
Hankoichnus has some similarity in shape and
size to the resting traces Rusophycus furcosus
Gand, 1994 from the Permian of France (Gand,
1994). However, this similarity is not so great as
to suggest that these trace fossils are identical.

Occurrence. Early Bashkirian of the Donets Basin,
Ukraine.

Hankoichnus bandersnatchi ichnogen. and
ichnosp. nov.

Etymology. After Bandersnatch, a fictional animal
from the literary works of Lewis Carroll (1832-
1898).

Ichnoholotype. Specimen GMLNU-12/1 (see Fig.
2, a), represented by the positive hyporelief on
the lower surface of the shale slab; stored in the
Geological Museum of Luhansk Taras Shevchen-
ko National University, Poltava.

Type locality. Ukraine, Luhansk Region, Roven’ky
District, tailings dump of the old polymetallic
ore mine near Yesaulivka.

Type stratigraphic level. The black shale above the
F, limestone layer, Dyakove Group, early Bash-
kirian (Cancelloceras-Bilinguites ammonoid ge-
nozone, Pseudostafella praegorskyi—-Ozawainella
umbonata foraminifer zone, Idiognathoides
sinuatus-1d. sulcatus sulcatus conodont zone,
and Neuralethopteris spp.—Karinopteris acuta
macrofloristic zone).

Other material. Known only from the ichnoholo-
type.

Diagnosis. Same as for the ichnogenus.

Description. The trace is bilaterally symmetrical
and preserved as a convex hyporelief on the
lower surface of a slab of the black carbonaceous
mudstone. The trace has the shape of a hexagon
with rounded vertices. The sides of this hexagon
are in the form of slightly protruding ridges up
to 1 mm thick. At one end of these ridges are
oval tubercles about 0.8 mm in diameter. An-
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other rounded tubercle, somewhat larger (about
1 mm in diameter), is located between the tu-
bercles of adjacent ridges.

Dimensions. Length is 9 mm, width at the widest
partis 9 mm.

Remarks. As for ichnogenus.

Locality. Ukraine, Luhansk Region, Roven’ky
District, tailings dump of the old polymetallic
ore mine near Yesaulivka; black shale above the
F limestone layer, Dyakove Group, early Bash-
kirian.

Occurrence. Early Bashkirian of the Donets Basin,
eastern Ukraine.

Discussion

The most likely makers of the traces Hankoich-
nus are phyllocarid crustaceans. This is con-
firmed by the morphology of this trace and the
remains of the carapace valves of these crusta-
ceans found together with Hankoichnus in the
black shale (Fig. 2, b) in the complete absence of
remains of other biota. Phyllocarid remains are
relatively common in Devonian and Carbonifer-
ous black shales formed in a dysaerobic marine
environment (Rolfe, Beckett 1984; Dernov,
Udovichenko, 2019). Remains of the phylloca-
rids Dithyrocaris were reported by Dernov and
Udovichenko (2019) in black shales in the mid-
dle part of the Mospyne Formation (Fig. 3). Rep-
resentatives of the same genus have been found
in the D > limestone layer of the Kalmius Forma-
tion (Serpukhovian) in the section on the Kal-
mius River (Aisenverg et al., 1987).

The interpretation of Hankoichnus as a resting
trace of phyllocarid crustaceans is conditional and
is based primarily on the absence of skeletal re-
mains of other organisms in the black shales to-
gether with Hankoichnus. Therefore, this opinion
may be disproved in the future.

Conclusions

A new phyllocarid (?) trace fossil Hankoichnus
bandersnatchi ichnogen. and ichnosp. nov. is de-
scribed from the early Bashkirian marine black
shale of the Donets Basin. This ichnogenus difters
from the most similar ichnogenus Gluckstadtella
Savage, 1971, in the absent of the producer's limb
impressions.
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Fig. 3. Remains of the
phyllocarid crustaceans
Dithyrocaris from the
black shale in the middle
part of the Mospyne For-
mation (author’s collec-
tion). Scale bars = 5 mm
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OrnimoinHi BiEKIaAM [AKOBCbKOI cepii (CepIyXOBCbKMI Ta OAIIKMPCHKMIL SPYCH), IO NPEACTaB/IeHi IepeBakKHO
YOPHMMIU CTaHIAMY (apriiTamMu Ta ajneBposiTamMm) 3 pigKicHMMY TOBILIAMU ITiCKOBMKIB, BUXOJATD Ha ICHHY IOBEPXHIO
B Llenrpanpromy Joubaci. Lli Bigkmagyu yTBOPMINCS B MOPCbKOMY OaceltHi eBKCUHCHKOTO THUITY. BuBdYeHHs 3a3HaUeHNUX
BifIK/Ia/iiB Ma€e BaX/IMBe 3HAUYEHH 1 /1A MisHaHHA icTopii po3sutky JoHno-JJHinposcbkoro mporuHy. KpiM Toro, Bifkmaan
IAIKOBCBKOI Cepil BMIIIIYIOTh POfOBMINA LIHHMX KOPUCHMX KOIAIMH (30710Ta, PYHA CBUHIIIO, IMHKY Ta cpibma). OpHak
Ia/JI€OHTOJIOTIYHA XapaKTepUCTUKA HAKOBCbKOi cepii HemocTaTHA. Ll o6cTaBMHAa IepelIKO[PKae CTBOPEHHIO
00IpyHTOBaHOI cxeMu 6iocTparurpadiyHOro po3dgeHyBaHH: MIOTYXHOIO MOHOTOHHOTO pO3pi3y AAKOBCBHKOI cepil Ta
PEKOHCTPYKIil YMOB HaKONMWYeHHA ii Bigkmafis. B Wit craTTi 3 BifKIafiB AAKOBCHKOI Cepii OMMCaHO CiiM CIIOKOI0
sporagHo dinoxapup Hankoichnus bandersnatchi ichnogen. et ichnosp. nov. Bukomnsi cigu sxunrregisnbHocti inokapus
BuBYeHi focuTb cmabko. Houit ixuopin Hankoichnus npencTaBieHnii mO3UTUBHNM rinopenbedoM Ha HIDKHIN TOBEpXHi
APy YOPHOTO C/IAHII0 Y BUIMAAI OKPYIIEHOTO MIECTMKYTHMKA, OOMEXEHOTO TOHKMMU BaaMKaMIU 3 OKPYITIMMMU
rop6kamu Ha ogHOMY 3 KiHLiB. HoBuit ixuopin Hankoichnus icToTHO Bifpi3sHA€TbCS Bif IHIINX CTifiB CIIOKOIO apPTPOIIOL
(nanpuxnan, Alph, Arborichnus, Kingella, Rusophycus, Selenichnites, Tonganoxichnus ta in.). Haii6inpury nogi6HicTs Bin
Mae 3 ixuopopoM Gluckstadtella Savage, 1971. BigmMiHHOCTI MiX IMMM ABOMa iXHOpO#aMM IOJATAIOTH MEPII 3a BCe
B ToMy, o y cminiB Gluckstadtella mpucytni BigbuTky KiHIIBOK IPOAYLEHTA CIify, 9OrO He CIIOCTEPIra€Thcs
y Hankoichnus. Tnmoto nogpi6uoto fo Hankoichnus ixuodocuniero € Rusophycus furcosus Gand, 1994 3 nepmi ®panuii,
npote MopdormoriuHa 67M3bKICTb LUX CIifiB He HACTUIbKM BeNuKa, aby CTBEPHXKYBATU IPO IXHIO ifeHTUUHICTB.
[Tponyuentom Hankoichnus €, BiporigHo, dimokapupu. Lls iHTepnpeTalis € femo yMOBHOIK i 6a3yeTbcsi B OCHOBHOMY
Ha IPUCYTHOCTI Y YOPHUX apriniTax pasoM 3 umu ixuopocutismy peitox ¢piokapup moraHoi 36epesxeHoCTi 3a HOBHOT
BificyTHOCTI pocmiit inmyx rpyn payHu.

Knouosi cnosa: apmponodu; xapbow; JJonbac; Hankoichnus; ixnogocunii.
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