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Abstract

A diverse fish assemblage was reported from the Mazalovskiy Kitat and Alchedat beds
(Givetian, Middle Devonian) of the Kuznetsk Basin (Siberia, Russia). Ptyctodontid and acan-
thothoracid placoderms; chondrichthyans such as the phoedodontiforms Phoebodus fastigatus
and Ph. sophiae, the omalodontiform Omalodus grabaui, the cladodontomorph Cladodoides,
euselachian Protacrodus, “Ohiolepis, and “Cladolepis”’; Cheiracanthoides and acanthodiform
acanthodians; actinopterygian Moythomasia; and struniiform sarcopterygians occur in the as-
semblage. The teeth of phoebodontiforms and omalodontiform are dominant among the fish mi-
croremains. The assemblage contains widely distributed taxa. The occurrences of Cladodoides
and Protacrodus in the Givetian of Kuznetsk Basin are the oldest in the world.

Keywords: fishes, Middle Devonian, Kuznetsk Basin, Siberia

Introduction

The fish microremains earlier have been recorded in the Givetian Mazalovskiy
Kitat and Alchedat formations of Kuznetsk Basin, Siberia [1]. The placoderm
“Ptyctodus” sp.; the chondrichthyans Phoebodus floweri Wells, 1944, Ph.? bryanti
Wells, 1944, Protacrodus sp., Cladodus sp., and Ohiolepis sp.; the acanthodians
Devononchus cf. laevis Gross and Nostolepis? sp. A.; the sarcopterygians Laccognathus
sp. and Glyptolepis sp.; actinopterygians Moythomasia durgaringa Gardiner et Bar-
tram, 1977, “M.” antiqua (Williams, 1886), and Kentuckia hlavini Dunkle, 1964 were
reported from three sections of these formations. Subsequently, Phoebodus floweri was
redescribed as Ph. fastigatus Ginter et Ivanov, 1992, and Ph.? bryanti — as Omalodus
bryanti Wells, 1944 [2], but O. bryanti now is a junior synonym of O. grabaui
(Hussakof et Bryant, 1918) [3].

In this article, the collection of new and known specimens from the Mazalovskiy
Kitat (/criodus brevis conodont Zone (CZ) or Polygnathus timorensis standard CZ) and
Alchedat (Icriodus difficiis CZ or Polygnathus varcus — “Ozarkodina” semialternans
standard CZ) beds (Mazalovskokitatian Regional Stage, Givetian) was studied.
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1. Material and Methods

Fish microremains were collected from the terrigenous-carbonate deposits of three
sections (1/89, E8211, and E8212) near Anzhero-Sudzhensk, in the (Mazalovskiy)
Kitat River basin (Kemerovo Region, Western Siberia) (Fig. 1).

Scherbinovka

Fig. 1. Maps showing the localities studied for the Givetian fishes

Section 1/89, located about 3 km upstream from the village of Lebedyanka, is an
outcrop on the left bank of the Kitat River. Here, the fish microremains were found
in one sample (1/89-1-1) from the limestones of the Mazalovskiy Kitat beds, which
also contained abundant stromatoporoids, corals, trilobites, ostracods, brachiopods,
crinoids, and conodonts [1]. Sections E8211 (3/89) and E8212 (2/89) are situated on
the right bank of the Alchedat River, at the southern margin of the village of Leb-
edyanka [1, 4]. Section E8211 is a small abandoned quarry exposing the deposits of
the Mazalovskiy Kitat beds and the lower part of the Alchedat beds (Fig. 2). The fish
microremains were collected from five samples of the Alchedat beds. Section E§212
exposes the deposits of the upper part of the Alchedat beds, with the fish microremains
found in four samples (Fig. 2).

The fish microremains were obtained from the processed conodont samples and
photomicrographed using scanning electron microscopy (S-3400N (Hitachi, Japan),
Cambridge CamScan-4 (Cambridge Instruments, UK), and VEGA-II XMU (Tescan,
Czech Republic)). The described specimens are housed at the Paleontological Muse-
um of St. Petersburg State University (PMSPU).

2. Fish Assemblage

The fish microremains under study include placoderm plate fragments; chondrich-
thyan teeth and scales; acanthodian jaw fragment and scales; actinopterygian teeth,
tooth plates, jaw fragments, and scales; and sarcopterygian teeth and scale fragments.
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Fig. 2. Distribution of fish taxa in sections E8211 (3/89) (a) and E8212 (2/89) (b). Stratigraphic
columns according to [9]. Abbreviations: Bed no. — bed number, Con. zone — conodont zone,
R. Stage — regional stage. Legend: 1 — massive limestones, 2 — bedded limestones, 3 — clayey
limestones 4 — sandstones, 5 — mudstones, 6 — tabulat corals, 7 — correlation lines

The placoderm remains are represented by the plate fragments of Ptyctodon-
tida indet. and the tesserae of Acanthothoraci indet. (Fig. 3.1), which resemble the
tesserae of Ohioaspis [5]. The chondrichthyan microremains are the teeth of the
phoebodontiforms Phoebodus fastigatus (Figs. 4.5-7) and Ph. sophiae (Figs. 4.1-4);
the omalodontiform Omalodus grabaui (Figs. 4.8—-12); the cladodontomorph
Cladodoides sp. (Fig. 4.13); and the euselachian Protacodus sp. (Fig. 4.14). They
are also the scales of “Ohiolepis” (Figs. 4.18, 19), “Cladolepis”, ctenacanthid
(Figs. 4.15, 16), and protacrodontid types (Fig. 4.17), as well as unidentified tes-
sera-like scales (Fig. 4.20). The acanthodian scales belong to Acanthodiformes
indet. (Fig. 3.3) and Cheiracanthoides sp. (Fig. 3.4), resembling the scales of
Cheiracanthoides comptus Wells, 1944 [6]. The acanthodian jaw fragment (Fig. 3.2)
is similar to the dentigerous jaws of some ischnacanthiforms [7, 8]. The actinop-
terygian scales (Figs. 3.5, 6) were attributed to Moythomasia sp., other remains
(Figs. 3.7, 8) are undetermined. The sarcopterygian microremains are represented
by struniiform teeth and unidentified scale fragments. Among fish microremains, the
teeth of phoebodontiforms and omalodontiform are dominant.
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Fig. 3. Fish microremains from the Givetian (Alchedat beds, Icriodus difficilis CZ) of the
Kuznetsk Basin: 1 — sample 3/89-3-21, 2—5— sample 3/89-3-191, 6 — sample 3/89-3-17, 7, 8 —
sample 2/89-5-12. 1 — Placoderm Acanthothoraci indet. (cf. Ohioaspis), tessera, crown view,
PMSPU 112-18. 2 — 4 — acanthodian remains: 2 — dentigerous jaw fragment, occlusal view,
PMSPU 112-19; 3 —acanthodiform scale, crown view, PMSPU 112-20; 4 — Cheiracanthoides sp.,
scale, oblique crown view, PMSPU 112-21. Actinopterygian remains: 5, 6 — Moythomasia sp.,
flank scales, external views, 5 — PMSPU 112-22, 6 —- PMSPU 112-23; 7 — jaw fragment, labial
view, PMSPU 112-24; 8 — tooth plate, occlusal view, PMSPU 112-25. Scale bars: 200 pm

The results obtained demonstrate that the fish assemblage from section 1/89
of the Lower Givetian Mazalovskiy Kitat beds comprises Phoebodus fastigatus,
Ph. sp., “Ohiolepis”, “Cladolepis”, Acanthodiform indet., and Moythomasia sp.
The fishes from the lower part of the Middle Givetian Alchedat beds of section
E8211 were assigned to Ptyctodontidae indet., Acanthothoraci indet. (cf. Ohioaspis),
Placodermi indet., Phoebodus fastigatus, Ph. sophiae, Omalodus grabaui,
Cladodoides sp., Protacrodus sp., “Ohiolepis”, “Cladolepis”, Chondrichthyes in-
det., Cheiracanthoides sp., Acanthodiformes indet., Acanthodii indet., Moythomasia
sp., Actinopterygii indet., and Sarcopterygii indet. (Fig. 2, a). The upper part of
the Alchedat beds of section E8212 contains Placodermi indet., Phoebodus sp.,
“Ohiolepis”, Chondrichthyes indet., Acanthodii indet., Actinopterygii indet., and
Struniiformes indet. (Fig. 2, b).

Considering the above, the diverse fish assemblage from the Givetian of the
Kuznetsk Basin includes widely distributed taxa. Besides the described assemblage,
the Givetian species Phoebodus sophiae is known from the Middle varcus—disparilis
CZ of northeastern Australia; central Iran; Southern Mauritania; the Holy Cross
Mountains of Poland; the Rhenish Slate Mountains of Germany; Spain; Portugal; the
US states of lowa, Indiana, and New York [10]; as well as from the Upper varcus—
Upper disparilis CZ of the Middle Urals in Russia. Ph. fastigatus has been reported
from the Givetian—Frasnian (interval of varcus—rhenana CZ) of the Kuznetsk Basin
and the Middle and Southern Urals of Russia; Poland; Spain; the US states of lowa,
Indiana, New York, and Utah; Western Australia; China; Mauritania; Morocco [10];
and possibly from the hemiansatus CZ of the Lower Givetian [11, 12]. The phoedo-
dontiform chondrichthyans first appeared in the Givetian and became very diverse in
the Late Devonian.
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Fig. 4. Chondrichthyan microremains (1-14 — teeth and 15-20 — scales) from the Givetian of
the Kuznetsk Basin: 1-4, 615, 17-20 — Alchedat beds, Icriodus difficilis CZ: 1,4, 6, 12 — sam-
ple E8211-13/3;2,3,7-9, 11,13, 14,17, 19, 20 — sample 3/89-3-19; 10, 15 — sample 3/89-3-25;
18 — sample 2/89-5-12; 5, 16 — Mazalovskiy Kitat beds, Icriodus brevis CZ, sample 1/89-1-1.
1-4 — Phoebodus sophiae St. John et Worthen, 1875, occlusal (1, 2a, 3, 4) and oblique labial
(2b) views, 1 — PMSPU 112-1, 2 — PMSPU 112-2, 3 — PMSPU 112-3, 4 — PMSPU 112-4.
5-7—Ph.fastigatus GinteretIvanov, 1992, occlusal views, 5—holotype, PMSPU 5-1,6—PMSPU 112-5,
7 — PMSPU 112-6. 8-12 — Omalodus grabaui (Hussakof et Btyant, 1918), labial (8—10) and
lingual (11, 12) views, 8 - PMSPU 7-4, 9 — PMSPU 112-7, 10 - PMSPU 112-8, 11 — PMSPU 7-3,
12 — PMSPU 112-9. 13 — Cladodoides sp., occlusal (13a), lingual (13b), and oblique labial
(13c) views, PMSPU 112-10. 14 — Protacrodus sp., lingual (14a), occlusal (14b), oblique la-
bial (14c¢), and oblique lateral (14d) views, PMSPU 112-11. 15, 16 — ctenacanthid type, crown
views, 15 — PMSPU 112-12, 16 — PMSPU 112-13. 17 — protacrodontid type, crown view,
PMSPU 112-14. 18, 19 — “Ohiolepis” type, crown views, 18 — PMSPU 112-15,
19 — PMSPU 112-16. 20 — tessera-like scale, crown view, PMSPU 112-17. Scale bars: 200 pm

Omalodus grabaui was recorded in the Middle Givetian—Lower Frasnian of Po-
land; Spain; the Kuznetsk Basin of Russia; Morocco; the US states of New York,
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lowa, Indiana, Kentucky, and Ohio [3]. Cladodoides has been recorded from the Upper
Frasnian of Germany; the Upper Frasnian—-Middle Famennian of Poland, Moravia,
Morocco, and the South Urals of Russia; the Lower Famennian of France and Ar-
menia; the Upper Frasnian—-Middle Famennian of Iran; the Lower Famennian and
Tournaisian of Western Australia; possibly from the Lower Carboniferous of Yakutia
in Russia; and New Mexico in the USA [3]. This taxon has been also found in the
Frasnian—Famennian of the Kuznetsk Basin. Protacodus is known from the Upper
Devonian—Pennsylvanian of various regions. The occurrences of the cladodontomorph
Cladodoides and the euselachian Protacodus in the Givetian of the Kuznetsk Basin are
the oldest in the world.

Conclusions

The fish assemblage from the Givetian of the Kuznetsk Basin contains the mi-
croremains of ptyctodontid and acanthothoracid placoderms; chondrichthyans such
as the phoedodontiforms Phoebodus fastigatus and Ph. Sophiae, the omalodontiform
Omalodus grabaui, the cladodontomorph Cladodoides, the euselachian Protacrodus,
“Ohiolepis, and “Cladolepis’’; Cheiracanthoides and acanthodiform acanthodians; the
actinopterygian Moythomasia; and struniiform sarcopterygians. This fish assemblage
includes widely distributed taxa such as Phoebodus fastigatus, Ph. sophiae, Omalodus
grabaui, Cladodoides, Protacrodus, and Moythomasia. The occurrences of the clado-
dontomorph Cladodoides and the euselachian Protacrodus in the Middle Givetian of
the Kuznetsk Basin are the earliest records in the world.
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Kommuiekce pbi6 U3 :kuBeTCKHX 0Ti0keHui (cpennuii neBon) Ky3nenkoro 6acceiina

A.O. Heanos'?, H.I' H30x’

ICanxm-Ilemep6ypeckutl 2ocyoapemeennviil ynugepcumem, 2. Canxkm-Ilemepoype, 199034, Poccus
’Kasanckuii ([lpusonsicckuit) pedepanvuviii ynusepcumen, 2. Kazanws, 420008, Poccus
SUncmumym negpmeaazosoti 2eonozuu u 2eoguzuxu um. A.A. Tpogumyra CO PAH,

2. Hosocubupck, 630090, Poccus

AHHOTANMSA

B craTbe paccMOTpeH KOMILIEKC pa3HOOOPA3HBIX PHIO N3 )KUBETCKHX Ma3aJIOBCKO-KUTATCKUX H aJl-
yenarckux cioeB Kysuerkoro Gacceitna Cubupu. B koMmIuiekce BCTpedeHbI THKTOAOHTUIHBIC U aKaH-
TOTOpANUAHBIE TIAKOAEPMBI, XpsIeBble Takue Kak (edompontunsl Phoebodus fastigatus v Ph. sophiae,
omanonontun Omalodus grabaui, xnagonoutomop¢ Cladodoides, 3Bcensxuit Protacrodus, “Ohiolepis,
“Cladolepis”’; akauronsl Cheiracanthoides n akanrogudopwm; yuenepas Moythomasia n crpyaundop-
MHBIH Jlonacternepslit. 3yOsr eGoI0HTHT 1 OMATIOJOHTH] TPE00IagaloT B KOMIUIEKCE CPEIH IPYTHX MH-
KpoocTaTKoB pbI0. Komruteke comepkuT mupoko pacrnpocrpanenHsle Takconsl. Haxonku Cladodoides n
Protacrodus B xxuBere Kysbacca — apeBHeiiiie B Mupe.

KirueBblie ciioBa: priObl, cpennuii 1eBoH, Ky3uerkuit 6acceitn, CHOUPS.

BaaronapuocTn. Arops! Bepaxkaror Onarogaprocts H.C. Bnacenxo (nmxenep, CII6I'Y) u P.A.
PakutoBy (kana. 6won. Hayk, c.H.c. [IMH PAH) 3a momomrs npu paboTe Ha CKAHUPYHOIIUX 3JICKTPOH-
HBIX MUKpOCKOMNax. MccnenoBanus MpoBeAeHbl ¢ UCTIONb30BaHUEM 000PYI0BaHHs PECYPCHBIX LIEHTPOB
«Il'eomonensy, «PeHTreHoANppaKINOHHBIE METOABI HCCIEA0BAHU» U «MHUKPOCKOTUH 1 MUKPOAHAIIH3a)
Hayunoro mapka CIIOIY.

Pabora BBITONIHEHA 32 c4eT cpecTB [IporpaMMbl CTpaTerndecKoro akageMmdeckoro auaepcersa Ka-
3aHckoro (IIpuBomkckoro) penepansuoro ynusepcurera (IIPMOPUTET-2030) u B pamkax roc3aiaHus
PAH (npoext FWZZ-2022-0003).
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