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A NEW SPECIES OF THE ACANTHODIAN FISH FROM THE KOSTYUKOVICHI
REGIONAL STAGE (MIDDLE DEVONIAN, EIFELIAN) OF BELARUS

A new species of the acanthodian of Cheiracanthoides pinskensis sp. nov. has been described on the basis of
some isolated scales from the Kostyukovichi deposits of the Eifelian Stage of the Middle Devonian of Belarus. The
photographs of the external appearance of the scales and their thin sections are given in the Plates. Additionally, the
paper presents the data of the associated organic remains found together with the scales of the new acanthodian
representative. A detailed lithological description of the enclosing rocks is also provided. The correlation of the
Kostyukovichi deposits of Belarus with the coeval sediments widespread in the adjacent territories is given. The
described new species complements the taxonomic composition of the ichthyofauna known from the deposits of the
Upper Eifelian of the Middle Devonian of the west of the East European platform.

Key words: Belarus; acanthodians; Cheiracanthoides pinskensis sp. nov.; Kostyukovichi Regional Stage;
Eifelian; Middle Devonian; scales.

Table 1. Fig. 23. Ref.: 35 titles.
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HOBBIM BU/T AKAHTOI[OBQfI PbIbbl U3 KOCTIOKOBUYCKOI'O 'OPU30HTA
(CPEIHUM AEBOH, DUPEJIb) BEJIAPYCH

W3 oTi0KeHNH KOCTIOKOBHUYCKOTO TOPU30HTA 3H(DENbCKOTO Apyca cpenHero AeBoHa bemapycu ommcaH HOBBIN
Bug akanrona Cheiracanthoides pinskensis sp. nov. Ha OCHOBE M30JHPOBAaHHBIX derryil. @ororpaduu BHEITHETO BHIA
yenryi u ux miandos npuBogsTces B (pororabmunax. OTAEIbHO B CTaThE YKA3bIBAIOTCS AAHHBIE MO COIyTCTBYIOIINM
OpraHn4e€CKuM OCTaTKaMm, O6Hapy)KeHHblM COBMECTHO C YCHIYAMHU OTOI'0 HOBOTO MNPCACTABUTEIISI aKaHTOHOB.
JlononHUTENbHO JaeTcs noApoOHast JIUTOJIOTHYECKast XapaKTepUCTHKa BMenlaomux nopo. [TpuBoaurcst koppemnsiuuns
KOCTIOKOBMYCKHX OTJIOKeHMH bemapycu ¢ OAZHOBO3pacCTHBIMM OOpa30BaHUSAMH, IIHPOKO Pa3BUTBIMH Ha
COIIPEAENbHBIX TePPUTOPHAX. ONMCAHHBIA HOBBIH BHJ] JOMOIHSAET TAKCOHOMUYECKHH COCTaB UXTHO(AYHbI, H3BECTHOM
13 OTJIOXKEHUI BEpXHEro diidens cpeanero neBoHa 3anana Bocrouno-EBponelickoro miatgopMsl.

KaioueBsie cnoBa: bBenapycs; akanronst; Cheiracanthoides pinskensis sp. nov.; KOCTIOKOBUUCKHH TOPU30HT;
Si(ensCKuii Apyc; CpeAHUH IEBOH; YEITyH.

Tabn. 1. Puc. 23. bubmmorp.: 35 Ha3s.

Introduction. In the Devonian deposits of Belarus the acanthodian skeletal elements are
usually represented by isolated scales and fin spines. V. N. Karatajiuté-Talimaa and
L. A. Lyarskaya were the first researchers who initiated their study within the country territory. In
the early seventies of the past century they determined for the first time the acanthodian remains in
the Lower and Middle Devonian deposits and made their identifications [1—3]. However, the
most detailed study of the diversity of the Early and Middle Devonian acanthodians of Belarus and
an analysis of their assemblages for the stratigraphic purposes had been carried out by
J. J. Valiukevi¢ius from the beginning of the eighties of the 20" century till 2000 [4—12]. As
a result of these studies a zonal subdivision of the Lower and Middle Devonian deposits of Belarus
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was developed on the basis of the acanthodians [11; 12]. In 2002 the author of this paper began the
study of various Devonian ichthyofauna representatives including the acanthodians. The study of
the Middle Devonian acanthodians in the territory of Belarus by the earlier researchers over
a rather long period of time does not exclude the discovery of their new taxa. The repeated study
of some acanthodian scales from the Kostyukovichi deposits of Belarus has demonstrated that the
scales previously defined by the author as Cheiracanthoides sp. [13] refer to a new species.

It is also worth noting that the genus Cheiracanthoides known only from scales and it is charac-
terized by a rather wide distribution throughout the world. The separate scales of this genus are found
in the deposits of the Upper Silurian, Lower and Middle Devonian in the territory of the Baltic States,
Belarus, Russia, Ukraine, Poland, Germany, Spitsbergen, Canada, USA, China, Australia and some
other countries. The description of a new species of this genus of acanthodians is presented below.

Geological setting and stratigraphy. The deposits of the Kostyukovichi Regional Stage are
rather widespread in the territory of Belarus [14; 15]. These are exposed in numerous boreholes
within the southern part of the Baltic Syneclise, in the territory of the Orsha Depression, within the
Latvian, Zhlobin and Bragin—Loyev Saddles, within the limits of the Vileyka and Bobruysk
Buried Ridges of the Belarusian Anteclise, in the territory of the northwestern slope of the
Voronezh Anteclise and within the Pripyat Trough. According to the latest Stratigraphic Chart of
the Devonian deposits of Belarus (2010) [15] and the paper by T. G. Obukhovskaya with co-
authors [16], dedicated to the substage division of the deposits of the Eifelian Stage of the Middle
Devonian of Belarus, the deposits of Kostyukovichi Regional Stage belong to the Upper Substage
of the Eifelian Stage of the Middle Devonian.

These deposits correspond in their miospores composition to the Rhabdosporites langii —
Chelinospora timanica zone [15], in the acanthodians — to the Nostolepis kernavensis zone [5; 11; 12;
17; 18], and in the conodonts — to the Polygnathus xylus ensensis zone [19] (Table 1). Within the
territory of the Volyn-Podolia region an age analogue of the Kostyukovichi Regional Stage are the
sediments of the Veliky Most Subformation of the lower part of the Lopushany Formation of the
Eifelian Stage [20—22], in the territory of the central Russia — the deposits of the Chernyi Yar
Regional Stage of the Eifelian Stage [12; 23], and in the territory of the Baltic States — the sediments
of the Kernaveé Regional Substage of the Narva Regional Stage of the Eifelian Stage [5; 24; 25].

Table 1.— The Upper Eifelian deposits of Belarus and their correlation with the synchronous deposits in the
adjacent territories (according to [15; 16], with minor clarifications)

Tabnwuuya 1.— BepxHeandenbckne oTnoxeHnsa benapycu n nx Koppensaums ¢ 04HOBO3paCTHbIMMU
o6pasoBaHusAMK Ha conpefernbHbiX TeppuTopusax (cornacHo [15; 16], ¢ HebonbLWNMK YTOUHEHUSIMI)
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So, fifteen scales of a new acanthodian species were found in the Pinsk 26 borehole (Figure 1)
drilled within the northwesternmost part of the Turov Centrocline of the Pripyat Trough in the
depth range of 420.1—422.4 m in the grey, greenish-grey, creamy-grey, dirty-grey, unclearly
layered, strong, massive, platy, fine-grained, in places, cryptocrystalline, finely porous and slightly
fissured clayey dolomites belonging to the deposits of the Kostyukovichi Regional Stage. Some
worm tubules of Spirorbis sp., scolecodonts, isolated corals, numerous shell fragments of the
articulate and inarticulate brachiopods, some shell fragments of the bivalves, crinoid segments,
numerous conodonts of Polygnathus sp., P. linguiformis klapperi Clausen, Leuteritz et Ziegler,
1979, P. linguiformis linguiformis Hinde, 1879, Tortodus sp., Icriodus sp., I. stephensoni Sparling,
1983, I. orri Barrick et Klapper, 1983, I struvei Weddige, 1977, Belodella sp., Neopanderodus
sp., as well as the ichthyofauna remains represented by small fragments of an articular process of
Antiarcha gen. indet., a spinal plate of Actinolepis sp., the scales of Cheiracanthoides proprius
Valiukevi€ius, 1985, Cheiracanthus sp., C. brevicostatus Gross, 1973, Markacanthus costulatus
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Figure 1. — Map of the location of the borehole sections where the scales of a new representative
of the acanthodian fish were found. Boreholes: 1 — Pinsk 26; 2 — Pinsk 10; 3 — Zhitkovichi 2; 4 —
Bykhov 1

PucyHok 1. — KapTa pacnonoxeHusi pa3pe3oB CKBaXXWH, B KOTOPbIX ObISIM HalAeHbl Yellyn HOBOro
npeacraBuTens akaHToaoB. CkBaxuHbI: 1 — MNuHCK 26; 2 — MuHek 10; 3 — XKntkoBnun 2; 4 — Bbixos 1
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Valiukevicius, 1985, Ptychodictyon sp., “Acanthoides” sp., Karksilepis sp., Chondrichthyes indet.,
Osteolepididae gen. indet., Orvikuina sp., O. vardiaensis Gross, 1953, “Moythomasia” sp.,
Actinopterygii indet., teeth of Sarcopterygii indet., Actinopterygii indet. and indefinable skeletal
elements of Osteichthyes indet. were also found in these clayey dolomites [13; 26]. In the Pinsk 10
borehole (Figure 1) confined to the southwestern part of the Starobin Centrocline of the Pripyat
Trough more than fifteen scales of the new taxon described below were found in the depth range
of 241.6—245.2 m in grey, light grey, pelitomorphic, platy, strong, massive, in places, with rare
solution cavities, unclearly layered clayey dolomites belonging to the deposits of the
Kostyukovichi Regional Stage. Along with them some rare fragments of the lingulid shells, rare
scolecodonts, tubules of the worms of Spirorbis sp., some segments of the crinoids, conodonts and
vertebrates represented by the dentine tubercles of Ganosteus sp., a tritor of Ptyctodontida gen.
indet., the scales of Cheiracanthus sp., C. brevicostatus Gross, 1973 Cheiracanthoides proprius
Valiukevicius, 1985, “Acanthoides” sp., Osteolepididae gen. indet., Orvikuina sp., O. vardiaensis
Gross, 1953, Actinopterygii indet., the teeth of Onychodus sp., Sarcopterygii indet. and
Actinopterygii indet. were also found in these clayey dolomites [13; 26]. Five scales of a new
representative of the acanthodians were found in the Zhitkovichi 2 borehole (Figure 1) drilled in
the southwestern part of the Starobin Centrocline of the Pripyat Trough in the depth range of
190.5—191.0 m in the light grey, platy, strong, massive, unclearly layered clayey dolomites
belonging to the deposits of the Kostyukovichi Regional Stage. Together with them small plate
fragments of Schizosteus striatus (Gross, 1933), the scales of Cheiracanthus longicostatus Gross,
1973, Orvikuina vardiaensis Gross, 1953 and Actinopterygii indet. were also found in these clayey
dolomites [13; 27]. And finally, two scales of a new species of acanthodians were discovered in
the Bykhov 1 borehole (Figure 1) drilled in the Orsha Depression and Zhlobin Saddle junction
zone in the depth range 201.4—202.4 m in the light grey, dense, unclearly layered, platy, clayey
limestones also belonging to the deposits of the Kostyukovichi Regional Stage. Along with them
numerous small fragments of the inarticulate brachiopod shells, rare segments of the crinoids,
some single scolecodonts, one fragment of a fin spine of Haplacanthus cf. marginalis Agassiz,
1845, a few isolated scales of “Acanthoides” sp., Nostolepis kernavensis Valiukevicius, 1985, one
tooth of Chondrichthyes indet., rare teeth of Onychodontidae gen. indet., some small isolated plate
fragments of Placodermi indet., some scale fragments of Actinopterygii indet., Orvikuina sp., one
indefinable bone fragment of Pisces indet., as well as the conodonts of Icriodus stephensoni
Sparling, 1983, Polygnathus linguiformis klapperi Clausen, Leuteritz et Ziegler, 1979,
P. linguiformis Hinde, 1879 and P. webbi Stauffer, 1938 were revealed in this interval [28].

Materials and methods. The standard rock dissolution technique with formic 5 % and
acetic 9 % acids was used to recover scales from the rocks. After rock dissolving the sediment was
repeatedly washed with water from the clayey particles and then dried. The dried sediment was
viewed using a stereoscopic binocular microscope MBS-1. The acanthodian scales were picked
manually and the selected scales were morphologically and histologically studied. The electron
microphotographs of the scales were made with a microscope JSM-5610 LV (JEOL, Japan). The
photographs of thin sections were taken with Axioskop 40 A Pol and B-1000POL-1 microscopes
using anise oil as an immersion liquid. The photographs were processed with Adobe Photoshop
CS6, the figures were created with CorelDRAW X3. The Stratigraphic Chart of the Devonian
deposits of Belarus (2010) was used as the stratigraphic basis. The described specimens are stored
in the Belarusian National Technical University (BNTU), Department of Mining (the collection
number BNTU 2).
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Results and discussion

Class ACANTHODII Owen, 1846
Order Climatiiformes Berg, 1940
Family indeterminate
Genus Cheiracanthoides Wells, 1944

Diagnosis. See in papers by R. Denison [29] and J. Valiukevicius [5].

Type species. Cheiracanthoides comptus Wells, 1944 [30].

Remarks. The phylogenetic studies that have been recently carried out cast doubt on the
assignment of the genus Cheiracanthoides to the Climatiidac family and the Climatiiformes order.
Thereby, partially considering these views of the classification in this paper the genus Cheiracanthoides
is conventionally assigned only to the Climatiiformes order based on the characteristic external
morphology of scales and the histological structure of the “Nostolepis” type. The additional skeletal
materials are needed to substantiate the assignment of this genus to the concrete family.

Cheiracanthoides pinskensis sp. nov.
Figures 2—23

Type material. Holotype. Specimen Ne 85/7a-4d, scale (Figure 9). Pinsk 10 borehole, depth
245.2 m; northern outskirts of the village of Kormuzh, Luninets district, Brest region, Belarus;
Middle Devonian, Eifelian Stage, Upper Substage, Narva Regional Superstage, Kostyukovichi
Regional Stage (BNTU. Department of Mining).

Paratypes. 38 scales. Pinsk 10 borehole, depth 245.2 m; northern outskirts of the village of
Kormuzh, Luninets district, Brest region, Belarus; Pinsk 26 borehole, depth range of 420.1—422.4 m;
near the town of Luninets, Luninets district, Brest region, Belarus; Zhitkovichi 2 borehole, depth
191.0 m; north of the village of Gotsk, Soligorsk district, Minsk region, Belarus; Bykhov 1
borehole, depth range 201.4—202.4 m; near the village of Bolshaya Zimnitsa, Slavgorod district,
Mogilev region, Belarus; Middle Devonian, Eifelian Stage, Upper Substage, Narva Regional
Superstage, Kostyukovichi Regional Stage. Borehole Ne 6629, depth 180.5 m; southwestern
outskirts of the village of Novostav, Volyn region, Ukraine; Middle Devonian, Eifelian Stage,
Veliky Most Subformation (BNTU. Department of Mining).

Remarks. In earlier works of the author [13, p. 26, Text-Figure 2; p. 27, Text-Figure 3;
p. 35, Plate III, Figures 4, 5, 9, 10—13] and [26, Text-Figure 2; p. 38] the single scales described here
as belonging to a new species were originally identified as Cheiracanthoides sp. because of their small
number. The scales previously defined as Cheiracanthoides proprius Valiukevicius ([22], p. 17, Plate
II, Figure 3) in the territory of Volyn region (Ukraine) in the borehole Ne 6629 belong to a new species.

Diagnosis. Scales up to 0.5 mm long. The crown is rhomboid, rounded-rhomboid, ovate-
oblong or oval. The ridges and grooves on the crown are located fan-shaped round and clearly
expressed in its anterior part, usually gradually fade out towards the central part and completely
disappear in the posterior part. Along the front margin of the crown the grooves form something
like a narrow border. The neck is relatively thick and of medium height. The anterolateral walls of
the neck in some scales may be penetrated by few pores slightly below the midline. The base is
moderately or slightly convex, rounded-rhomboid, elongated oval, elliptical, with a weakly
expressed apex usually shifted forward. The crown shows up to six growth lamellae. The anterior
part of the crown is composed of simple mesodentine, is penetrated with some narrow branching
dentine tubules with lacunae. The posterior part of the crown is composed of the mesodentine
tissue with large oriented lacunae covering the entire body of the growth lamellae. The radial,
circular and ascending vascular canals are large and distinct. The neck and base are described by
a moderate amount of the osteocytes.
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Figures 2—16. — Scales of Cheiracanthoides pinskensis sp. nov. All the found scales come from the
Upper Eifelian deposits of the Middle Devonian. 2 — Specimen Ne 57/6-1, scale in oblique crown view, x 200,
Zhitkovichi 2 borehole, depth 191.0 m, Kostyukovichi Regional Stage; 3 — Specimen Ne 57/6-1a, scale in
basal view, x 200, Zhitkovichi 2 borehole, depth 191.0 m, Kostyukovichi Regional Stage; 4 — Specimen
Ne 41/26-1d, scale in crown view, x 180, Pinsk 26 borehole, depth 422.4 m, Kostyukovichi Regional Stage;
5 — Specimen Ne 41/66-1a, scale in anterior crown view, x 150, Pinsk 26 borehole, depth 415.7 m,
Kostyukovichi Regional Stage; 6 — Specimen Ne 85/7a-4b, scale in oblique crown view, x 150, Pinsk 10
borehole, depth 245.2 m, Kostyukovichi Regional Stage; 7 — Specimen Ne 57/6-2, scale in crown view,
x 200, crown slightly abraded; Zhitkovichi 2 borehole, depth 191.0 m, Kostyukovichi Regional Stage; 8 —
Specimen Ne 85/7a-4a, scale in oblique crown view, x 160, Pinsk 10 borehole, depth 2452 m,
Kostyukovichi Regional Stage; 9 — Specimen Ne 85/7a-4d (holotype), scale in crown view, x 150, Pinsk 10
borehole, depth 245.2 m, Kostyukovichi Regional Stage; 10 — Specimen Ne 41/66-1q, scale in crown view,
x 150, Pinsk 26 borehole, depth 415.7 m, Kostyukovichi Regional Stage; 11 — Specimen Ne 41/26-1b,
scale in posterior crown view, x 150, Pinsk 26 borehole, depth 422.4 m, Kostyukovichi Regional Stage;
12 — Specimen Ne 116/16-15, scale in oblique crown view, x 250, Bykhov 1 borehole, depth 201.4 —
202.4 m, Kostyukovichi Regional Stage; 13 — Specimen Ne 41/66-1w, scale in anterior crown view, x 250,
Pinsk 26 borehole, depth 415.7 m, Kostyukovichi Regional Stage; 14 — Specimen Ne 41/4a-1f, scale in
crown view, x 200, Pinsk 26 borehole, depth 421.2 m, Kostyukovichi Regional Stage; 15 — Specimen
Ne 85/7a-4s: a — scale in oblique crown view, x 180, b — scale in lateral view, x 200, Pinsk 10 borehole,
depth 245.2 m, Kostyukovichi Regional Stage; 16 — Specimen Ne 85/7a-4w: a — scale in crown view,
x 200, b — scale in basal view, x 200, Pinsk 10 borehole, depth 245.2 m, Kostyukovichi Regional Stage. All
scale bars are 100 um

PucyHkn 2—16. — Yewymu Cheiracanthoides pinskensis sp. nov. Bce HalieHHble Yellyn NnpomcxoasT
13 BepxHeandenbCknx OTNOXeHU cpeaHero AeBoHa. 2 — 3Jk3emnndap Ne 57/6-1, yewwyd, B ¢ HaKNoHOM
cBepxy, X 200, ckBaxkuHa YKutkoBuum 2, rmybuHa 191,0 M, KOCTHOKOBUYCKUA FOPU3OHT; 3 — 3k3emnnsp
Ne 57/6-1a, vewys, Bug cHudy, x 200, ckBaxuHa XXutkoBnum 2, rnybuHa 191,0 M, KOCTHOKOBMYCKMI
ropu3oHT; 4 — Ok3emnnsap Ne 41/26-1d, yewys, Bug ceepxy, x 180, ckBaxkuHa MNuHck 26, rmybuHa 422,4 wm,
KOCTIOKOBUYCKUI FOpu3oHT; 5 — Ok3emnnsp Ne 41/66-1a, dyewys, Bug cnepegu ceepxy, * 150, ckBaxuHa
MuHck 26, rnybuHa 415,7 M, KOCTIOKOBUYCKUIA rOpM3oHT; 6 — Ok3emnnsp Ne 85/7a-4b, vewys, Bug
C HakrnoHom cBepxy, % 150, ckBaxuHa [NuHck 10, rmybuHa 245,2 M, KOCTHOKOBMYCKUWA TFOPU3OHT; 7 —
Ok3emnnap Ne 57/6-2, yewys, Bug ceepxy, x 200, KpoHa cnerka ucrepra, ckBaxkunHa XXutkoBuunm 2, rinybunHa
191,0 M, KOCTIOKOBMYCKMIA TOpU30HT; 8 — Bk3emnnsp Ne 85/7a-4a, yellys, BUA C HAKNOHOM cBepxy, x 160,
ckBaxkuHa lMuHck 10, rybuHa 245,2 M, KOCTIOKOBUYCKMIA rOpU30HT; 9 — Ok3emnnsap Ne 85/7a-4d (ronotwmn),
yewysa, Bug ceepxy, x 150, ckBaxuHa [NuHck 10, rmybuHa 245,2 M, KOCTHOKOBMYCKUA FOPU3OHT; 10 —
Ok3emnnap Ne 41/66-1q, uvewys, Bug csepxy, x 150, ckBaxuHa [luHck 26, rnybuHa 4157 m,
KOCTHOKOBUYCKUI ropn3oHT; 11 — Jk3emnnap Ne 41/26-1b, yewys, Bug c3agu ceepxy, * 150, ckBaxuHa
MuHck 26, rnybuHa 422,4 M, KOCTIOKOBUMYCKMIA rOpu3oHT; 12 — Jk3emnnap Ne 116/16-15, vewys, Bug
C HaknoHom cBepxy, X 250, ckBaxkmHa bbixoB 1, rnybuHa 201,4 — 202,4 M, KOCTIHOKOBUYCKUA FOPU3OHT;
13 — Ok3emnnap Ne 41/66-1w, yewys, Bug cnepegu ceepxy, * 250, ckBaxkuHa NuHck 26, rmybuHa 415,7 m,
KOCTIOKOBUYCKUI ropu30oHT; 14 — Ok3emnnsp Ne 41/4a-1f, yewys, Bug ceepxy, x 200, ckBakuHa lNMrHCK 26,
rnybuHa 421,2 M, KOCTIOKOBUYCKUIA ropu3oHT; 15 — Sk3emnnsap Ne 85/7a-4s, yewys: a — BMA C HAKIIOHOM
cBepxy, x 180, b — Bug cboky, x 200, ckBaxkuHa MuHck 10, rmybuHa 245,2 M, KOCTIOKOBUYCKUI TOPU3OHT;
16 — Ok3emnnsp Ne 85/7a-4w, yewwysi: a — Bug ceepxy, x 200, b — Bug cHudy, x 200, ckBaxkmHa MNuHck 10,
rnybuHa 245,2 M, KOCTIOKOBMYCKUI TOPM3OHT. [AnuHa Bcex macwtabHbix nmHeek 100 ym
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Figures 17—23. — Microstructure of the scales of Cheiracanthoides pinskensis sp. nov. 17 —
horizontal section of the scale crown. Specimen Ne 85/7a-4z, Pinsk 10 borehole, depth 2452 m,
Kostyukovichi Regional Stage; 18 — horizontal section of the scale crown. Specimen Ne 57/6-1a, Zhitkovichi
2 borehole, depth 191.0 m, Kostyukovichi Regional Stage; 19 — scale horizontal section at the neck level.
Specimen Ne 85/7a-4m, Pinsk 10 borehole, depth 245.2 m, Kostyukovichi Regional Stage; 20 — horizontal
section of the scale crown. Specimen Ne 41/66-1n, Pinsk 26 borehole, depth 415.7 m, Kostyukovichi Regional
Stage; 21 — scale vertical longitudinal section. Specimen Ne 85/7a-4n, Pinsk 10 borehole, depth 245.2 m,
Kostyukovichi Regional Stage; 22 — scale vertical longitudinal section. Specimen Ne 85/7a-4p, Pinsk 10
borehole, depth 245.2 m, Kostyukovichi Regional Stage; 23 — scale vertical section. Specimen Ne 85/7a-4k,
Pinsk 10 borehole, depth 245.2 m, Kostyukovichi Regional Stage. All scale bars are 100 um.

Abbreviations: avc — ascending vascular canal, ba — base, cbo — cellular bone, cc — circular vascular
canal, crw — crown, dt — dentine tubule, gl — growth lamella, lac — lacuna, n — neck, oc — osteocyte
cavity, omd — oriented mesodentine, olac — oriented lacuna, rvc — radial vascular canal; shf — Sharpey’s

fibres, smd — simple mesodentine

PucyHkn 17—23. — MukpocTpyktypa d4ewymn Cheiracanthoides pinskensis sp. nov. 17 —
rOPU3OHTarnbHbINA Cpe3 Yellyn vyepe3 KpoHy. Ok3emmnsp Ne 85/7a-4z, cksaxkuHa MNuHck 10, rmybuHa 245,2 m;
KOCTIOKOBUYCKUI TOPU3OHT; 18 — ropu3oHTanbHbIA Cpe3 4ellyn 4vepe3 KpoHy. Jk3semnnsap Ne 57/6-1a,
ckBaxkuHa XXutkoBuum 2, rmyobmHa 191,0 M; KOCTHOKOBMUUCKUIA TOPU3OHT; 19 — ropmM3oHTarnbHbIN CPEe3 YeLlyu
Ha ypoBHe Lwerkn. Ak3emnnap Ne 85/7a-4m, ckBaxuHa [lMuHck 10, rnybuHa 245,2 M; KOCTHOKOBUYCKUN
ropu3oHT; 20 — ropmM3oHTarnbHbIA cpes Yellyn vyepes kpoHy. Jk3emnndap Ne 41/66-1n, ckBaxkuHa MuHck 26,
rnybuHa 415,7 M; KOCTIOKOBUYCKUIA FOPU3OHT; 21 — BepTUKanbHbIV NPOAOIbHBIN Cpe3 Yellyn. JK3emnnsap
Ne 85/7a-4n, ckBaxuHa [MuHck 10, rnybuHa 245,2 M; KOCTIOKOBWYCKUA FOPU3OHT; 22 — BepTMKarbHbIN
npoaonbHbln  cpe3 4Yewywn. 3k3emnnap Ne 85/7a-4p, cksaxwuHa [uHck 10, rnybuHa 2452 wm;
KOCTIOKOBUYCKUI FOPU3OHT; 23 — BepTUKanbHbI cpe3 Yellyn. Akzemnnsap Ne 85/7a-4k, cksaxuHa NMuHck 10,
rnybuHa 245,2 M; KOCTIOKOBUYCKMIA TOPM3OHT. [InnHa Bcex MacwTabHbix nuHeek 100 um.

BykBeHHble 0003HaYeHWs: avec — BOCXOASALMIA COCYANCTbIA kaHan, ba — ocHoBaHue, cbo — kneToyHas
KOCTHas TKaHb, CC — LMPKYMNAPHbIA COCYOUCTBIN KaHan, crw — KpoHa, dt — geHTUHOBbLIM KaHaney, gl —
nnactuHa HapacTaHus, lac — nakyHa, N — Lwewnka, 0C — MOoMoCcTb ocTeoumTa, omd — OPUEHTUPOBAHHBIN
ME304EHTUH, olac — OpPWEHTMPOBaHHAs NlakyHa, rvc — paguarnbHbI CoOCyaucThin kaHan; shf — Llapneesble

BOJSIOKHA, smd — NpOCTON ME304EHTUH
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Description. Morphology. Small scales are 0.25 to 0.5 mm long. The scales 0.3 to 0.4 mm
in length usually dominate. The crown of the scales is rhomboid, rounded-rhomboid, ovate-ob-
long, oval with an extended anterior margin. The crown sculpture is represented by 4 to 9 short,
not high, narrow ridges and wide not very deep grooves which show a slightly fan-shaped loca-
tion. These are well defined at the anterior margin of the crown, but gradually fade out towards the
middle part or a little farther beyond it. The grooves form something like a narrow border along
the front margin of the crown. The posterior part of the crown is smooth. The neck of the scales is
well marked. It is of medium height, relatively thick, smooth, rhomboid in plan. The anterolateral
walls of the neck of some scales slightly below the midline may be penetrated by some few pores,
two or three pores on each sides. A well-developed rim outlines a junction of the neck and base.
The base is moderately or slightly convex, rounded-rhomboid, elongated oval, elliptical, usually
does not extend beyond the anterior margin of the crown. The apex of the base is weakly ex-
pressed, usually slightly shifted forward.

Histology. In the crown has up to six growth lamellae. The anterior section of the crown is
penetrated by abundant narrow dentine tubules branching at different levels with numerous lacu-
nae. The mesodentine in the posterior part of the crown with large oriented lacunae (Stranggewebe
according to W. Gross [31]) occupies the entire body of the growth lamellae. The system of radial,
circular and ascending canals penetrating the mesodentine is well developed. The circular canals
are large and clearly observed in the posterior part of the crown. The radial canals are wide, long,
located above the surface of the base and directed towards the center of the scale. The ascending
canals are long, weakly sinuous, in the neck area with not numerous narrow processes. There are
large osteocytes in the neck. The osteocytes have short processes. The base is formed by the bone
tissue and shows a moderate amount of osteocyte cavities. Sharpey’s fibers are narrow, relatively
long, indistinct.

Variability. The scales of this species vary in the crown shape, the base configuration and its
convexity degree — from slightly to moderately convex. The crown sculpture show various
number of ridges. The ridges may fade at different distances from the anterior margin of the
crown, but its posterior part is always smooth.

Comparison. The scales of Cheiracanthoides pinskensis sp. nov. differ from those of
Cheiracanthoides comptus Wells, 1944 [30; 32] in size, the smaller number of the ridges on the
crown, their configuration, thickness and length, less dense network of the radial, circular and
ascending canals in the crown, the pattern of the dentine tubule branching in the anterior part of
the crown, the smaller number of the osteocyte cavities in the base of the scales. Distinct
differences are determined between the species of Cheiracanthoides proprius Valiukevicius, 1985 [5]
and Cheiracanthoides pinskensis sp. nov. A new species shows a not very large, slightly or
moderately convex base not extending beyond the anterior margin of the crown. The posterior
edge of the crown is straight, sometimes, slightly lowered. The crown sculpture is mainly
characterized by the pattern of the ridges and something like a narrow border formed by the
grooves located along the anterior margin of the crown. The crown shows up to six growth
lamellae. The density, location and branching pattern of the dentine tubules in the crown of the
scales are different. The radial, circular and ascending vascular canals are large and distinct. The
base contains a slightly larger amount of the osteocyte cavities. The described new species differs
from the species of Cheiracanthoides rarus ValiukeviCius, 1994 [33] in the crown shape, less
numerous ridges on the crown, their size and configuration, the neck size, a poor base convexity,
a distinctly expressed system of radial, circular and ascending canals, different structure of the
oriented mesodentine in the crown, the smaller number of the osteocyte cavities in the base of the
scale. The scales of Cheiracanthoides pinskensis sp. nov. differ from the scales of
Cheiracanthoides borealis Valiukevicius, 1994 [33] in the crown and base shapes, as well as in the
crown sculpture. The latter is described by the presence of longer ridges and wider grooves
between the ridges, as well as by the presence of something similar to a narrow border formed by
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the grooves along the anterior margin of the crown. The main histological differences between the
species described and Cheiracanthoides borealis Valiukevicius, 1994 [33] are a well-developed
system of radial, circular and ascending canals that penetrate the mesodentine and the presence of
the oriented mesodentine. The new species differs from the species of Cheiracanthoides planus
Valiukevicius, 1998 [11] in the number of ridges on the crown, their thickness and length, as well as
in some microstructure details. The described species differs from the species of Cheiracanthoides
nativus Valiukevicius, 1998 [11] in the configuration and size of the ridges on the crown, size of
the neck, poor or moderate convexity of the base, less dense dentine tubules in the crown, slightly
less expressed large principal vascular canals, a smaller number of the osteocyte cavities in the
base of the scale. The scales of Cheiracanthoides pinskensis sp. nov. are slightly similar to those of
Cheiracanthoides estonicus Valiukevicius, 1998 [11]. However, their detailed comparison allows
a number of distinctive features to be revealed. So, the scales of the new species described differ in
a smaller number of ridges on the crown, their distribution pattern, absence of dichotomous
branching ridges at the anterior margin of the crown, presence of something similar to a narrow
border formed by the grooves along the anterior margin of the crown, poor to moderate convexity
of the base, a different mesodentine structure with large oriented lacunae in the posterior part of
the crown, a smaller number of osteocyte cavities in the base of the scales. The described species
also differ from the species of Cheiracanthoides wangi Burrow, Turner et Wang, 2000 [34] in the
smaller size of the scales, the crown shape, the larger crown thickness, the configuration, size and
discernibleness of the ridges on the crown, a smaller neck height, much smaller base convexity,
a weakly expressed apex, the structure of the oriented mesodentine in the crown, a different pattern
of the dentine tubule location in the crown and some peculiarities of their branching, differently
expressed radial, circular and ascending canals, a larger number of the osteocyte cavities in the
neck and base. The scales of Cheiracanthoides pinskensis sp. nov. differ from those of
Cheiracanthoides dolosus Burrow, Turner et Wang, 2000 [34] in a smaller size of the scales, a smaller
number of the ridges on the crown, a fewer pores penetrating the neck of some scales, a smaller
number of the growth lamellae, density of the dentine tubules in the crown, a well-developed
system of the principal vascular canals, the number of the osteocyte cavities in the scale base. The
new species differs from the species of Cheiracanthoides mosolovicus Valiukevicius, 2003 [35] in
a larger size of the scales, the number of the ridges on the crown, their configuration and length,
the presence of something like a narrow border along the crown anterior margin, the neck height
and base size, the structure of the oriented mesodentine in the crown, differently expressed radial,
circular and ascending canals, a slightly larger number of the osteocyte cavities in the neck and base.

Etymology. The name of the species was derived from the town of Pinsk in the vicinity of
which the boreholes were drilled where the scales of this new acanthodian species were found in
the core for the first time.

Geological age and geographical distribution. Middle Devonian, Eifelian Stage, Upper Sub-
stage, Narva Regional Superstage, Kostyukovichi Regional Stage; Belarus, Brest and Mogilev re-
gions; Middle Devonian, Eifelian Stage, Veliky Most Subformation; Ukraine, Volyn region.

Occurrence. Near the town of Luninets, Luninets district, Brest region, Belarus, Pinsk 26
borehole, depth range of 420.1—422.4 m; northern outskirts of the village of Kormuzh, Luninets
district, Brest region, Belarus, Pinsk 10 borehole, depth 245.2 m; north of the village of Gotsk,
Soligorsk district, Minsk region, Belarus, Zhitkovichi 2 borehole, depth 191.0 m; near the village
of Bolshaya Zimnitsa, Slavgorod district, Mogilev region, Belarus, Bykhov 1 borehole, depth
range 201.4—202.4 m; southwestern outskirts of the village of Novostav, Volyn region, Ukraine,
borehole Ne 6629, depth 180.5 m.

Conclusion. The re-examination of the previously collected scale material of the acanthodi-
ans from the deposits of the Kostyukovichi Regional Stage of Belarus allowed the author to distin-
guish and describe in detail both morphologically, and histologically a new species of
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Cheiracanthoides pinskensis sp. nov. Some isolated scales of this species of an acanthodian fish
were found in the carbonate-clayey deposits of shallow-sea origin. These sediments contain
abundant different skeletal elements of both the invertebrates, and vertebrates. The described new
species supplements the taxonomic composition of the ichthyofauna known from the deposits of
the Upper Eifelian of the Middle Devonian of the west of the East European Platform.

The author of the paper appreciates the assistance of O. A. Piskun and S. S. Mankevich
(Institute of Geology, State Enterprise “Scientific Production Center for Geology”, Minsk,
Belarus) in taking pictures of thin scale sections with optical microscopes, is sincerely grateful to
V. G. Lugin (Belarusian State Technological University, Center for Physical and Chemical
investigations, Minsk, Belarus) for help with the electron microscope photography, and also to
V. G. Filippova (The Centre of Geophysical Monitoring of the National Academy of Sciences of
Belarus, Minsk, Belarus) for assistance in editing the English version of the paper.
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B craree Ha OCHOBE HM30JIMPOBaHHBIX YEUIyH OMKCAaH HOBBIM BUJ aKaHTOJNOBOW pbIObl Cheiracanthoides
pinskensis sp. nov. U3 KOCTIOKOBUYCKHX OTJIOKEHHUH diidenbckoro sipyca cpeanero aesona benapycu. YemryitHbiid
MaTepuall 1o 3TOMY BHUJLy IPOMCXOIHUT B OCHOBHOM M3 KE€pPHA YETHIPEX CKBaKHH, TPOOYPEHHBIX HA TEPPUTOPHUHU pec-
nmyOsiky. Yernryn UMEeroT Xopolryto coxpaHHOCTh. OHM 0OHapyXeHbl B KapOOHATHO-TJIMHUCTBIX OTIOXKEHHSIX MEJIKO-
BOJIHO-MOPCKOT'O TeHe3uca. DT 00pa30BaHMsS JIOCTATOYHO YaCTO COZAEPKAT Pas3IMYHBIE CKEJIETHBIE JJIEMEHTHI Kak
0eCr03BOHOYHBIX, TaK U MO3BOHOYHBIX. OTIMCaHHBIN HOBBIA BHI AOTOJIHIECT TAKCOHOMHYECKUH COCTaB MXTHO(DAYHBI,
M3BECTHOH M3 OTIIOKEHHUHA BEPXHETO diiens cpenHero neBoHa 3anana Bocrouno-EBporeiickoro kparona.
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