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STRATIGRAPHIC ICHTHYOFAUNA ASSEMBLAGES
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Nezavisimosti Avenue, 65, 220013, Minsk, Belarus
E-mail: agnatha@ mail.ru

The paper presents the results of the palaeocichthyological study of the core from fifteen boreholes
drilled in the territory of the eastern part of the Pripyat Trough, Bobruysk Buried Ridge, Zhlobin
Saddle and the northwestern slope of the Voronezh Anteclise. Some references with data of the
Devonian ichthyofauna within the investigated area are cited to complete the information. The verteb-
rate assemblages and guide taxa of the agnathans and fishes that have been established were used
fo make the stratigraphic division of the Devonian deposits. Apart from that data of vertebrates were
used to correlate these deposits with the synchronous sediments developed both in the territory of
Belarus and abroad, namely, in the adjacent territories of Ukraine, Russia and the Baltic States. The
paper supplements the previously known composition of the stratigraphic vertebrate assemblages of
the Lower, Middle and Upper Devonian in this area and provides their full list and stratigraphic distri-
bution, as well as considers their facies restrictions. The Stratigraphic Chart of the Devonian deposits
of Belarus (2010) has been taken as a stratigraphic basis of the division of the Devonian deposits in

the studied area.

INTRODUCTION

Devonian deposits are widespread in the
eastern and southeastern parts of Belarus (Geolo-
gy of Belarus, 2001). Tectonically, these are con-
fined to the Pripyat Trough, Bobruysk Buried Ridge,
the southem part of the Orsha Depression, Zhlobin
and Bragin-Loev Saddles and the northwestern
slope of the Voronezh Anteclise. Devonian sedi-
ments are represented by all three series: Lower,
Middle and Upper ones (Stratigraphic..., 2010).
The Lower Series includes deposits of the Vitebsk
Regional Stage of the Emsian Stage. The Middle
Devonian (Eifelian Stage) is represented by the
Adrov, Osveya, Gorodok, Kostyukovichi Regional
Stages and the Givetian Stage is represented by
the Polotsk and Ubort Regional Stages. Deposits of
the Upper Series are represented within the consi-
dered territory by the Frasnian and Famennian
Stages. Deposits of the Famennian Stage are not
considered in this paper because the vertebrates
have not been studied from them. Frasnian de-
posits in the studied territory are represented by
the Zhelon, Sargaevo, Semiluki, Rechitsa, Voro-
nezh Regional Stages, Evlanov Regional Super-
stage and Chernin Regional Stage. The ichthyo-
fauna was studied well enough only from deposits
of the Zhelon, Sargaevo and Rechitsa Regional
Stages. The Middle Devonian deposits are mostly
common in the studied area.
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The stratigraphic division of the Devonian depo-
sits was justified there by the brachiopods, cono-
donts, vertebrates, miospores and others organic
remains (Geology of Belarus, 2001). However, for
the division of terrigenous and carbonate-terrige-
nous rocks in the considered territory, besides
miospores, the agnathans and fishes are primary
importance. These are quite common in the sedi-
mentary deposits of the above-mentioned series
and are represented by two large groups (subclas-
ses) of agnathans — thelodonts and heterostracans
and four classes of fishes — the acanthodians, pla-
coderms, chondrichthyans and osteichthyans.

The vertebrates are found mainly as discrete
skeleton elements: scales, fin spines, teeth, tesse-
rae, dentine tubercles, isolated plates of exoskele-
ton, etc. Despite the discrete material and the lack
of articulated skeleton elements in it, it is of great
importance for the stratigraphy. The established
ichthyoassemblages allow a sufficiently accurate
age determination of the enclosing rocks and their
division and correlation with coeval deposits in well-
studied areas of the East European Platform. De-
posits that do not contain vertebrates were divided
on the basis of data available of the other groups of
fossil organisms, as well as by involving logging da-
ta, the material composition of rocks and their stra-
tigraphic position in the section.
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ICHTHYOASSEMBLAGES AND STRATIGRAPHY
OF THE DEVONIAN DEPOSITS
OF THE STUDIED AREA

The palaeoichthyological study of deposits from
sections of the boreholes drilled in the territory of
the eastern part of the Pripyat Trough (Azeretskaya
2p, Antonovskaya P1, Babinets P28), Bobruysk Bu-
rial Ridge (Osipovichi 6, Bobruysk 691/2), Zhlobin
Saddle (Luchin 753, Luchin 763; Luchin 7724, Zhlo-
bin 389, Rogachev 736, Rogachev 732, Berdyzh 1)
and the northwestern slope of the Voronezh Ante-
clise (Khotimsk 1, Svetilovichi 7, Svetilovichi 18)
provided the factual data, which analysis allowed
the author to identify the vertebrate assemblages
and to use them to date and divide the rocks of the
Lower, Middle and Upper Devonian (Text-Figure 1).

The paper contains a Table showing the gene-
ralized data on the stratigraphic distribution of the
Devonian ichthyofauna in the studied area based
on the studies and the literature information (Plak-
sa, 2005; 2006; 2007; Plax, 2008a; 2008b; 2009;
2012; 2013 2014a; 2014b), as well as the plates
(Plates I, I, Ill, IV and V) demonstrating some ske-
leton elements of the agnathans and fishes. The
ichthyofauna and stratigraphy of the above-named
borehole sections are described below.

So, the representative ichthyoassemblage of the
Lepel Beds of the Vitebsk Regional Stage of the
Upper Emsian Substage of the Lower Devonian was
established in two boreholes: Osipovichi 6 (depth
range of 105.8 to 124.0 m) (Text-Figure 2) and Ber-
dyzh 1 (depth range of 403.6 to 431.0 m) (Text-Figu-
re 3), and some single finds of vertebrates were
found in the core of the boreholes: Bobruysk 691/2
(depth range of 229.0 to 249.1 m), Rogachev 736
(depth 293.0 m), Luchin 763 (depth 236.8 m) and
Luchin 772 g (depth 249.8 m). The taxonomic com-
position of the vertebrates of this Regional Stage is
quite diverse. The acanthodians are mainly domi-
nant, placoderms are less numerous, thelodonts,
heterostracans, chondrichthyans and osteichthyans
are few in number. The thelodonts are represented
by scales of the zonal species of Skamolepis fragi-
lis Kar.-Tal. The heterostracans are represented by
dentine tubercles of Psammosteiformes gen. et sp.
indet. and fragments of the plates of Schizosteus
sp.; placoderms - by isolated small fragments of
the plates, a fragment of the left anterior ventral pla-
te, preorbital plates, a fragment of the right para-
nuchal plate of cf. Diadsomaspis, a fragment of the
right paranuchal plate of Euarthrodira gen. indet.,
separate small fragments of plates of Phlyctaeniina
gen. indet., a fragment of the left paranuchal plate
of Actinolepididae gen. indet., a small plate frag-
ment of Ptyctodontida gen. indet., the left mixilateral
plate of Antiarcha gen. nov. Plax, plate fragments of
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Holonematidae gen. indet., Placodermi indet., small
plate fragments of the distal part of the pectoral fin
of Antiarcha gen. indet., isolated tubercles of Acan-
thothoraci gen. indet. Isolated scales and fragments
of fin spines of the acanthodians in the rock of the
Vitebsk Regional Stage are abundant in quantity
and diverse. The genera and species composition
of the acanthodians are as follow: Laliacanthus sin-
gular's Kar.-Tal., Cheiracanthus sp., C. crassus Va-
liuk., C. brevicostatus Gross, C. longicostatus Gross,
Ptychodictyon ancestralis Valiuk., Rhadinacanthus
primaris Valiuk., Cheiracanthoides sp., Acanthoi-
des ? sp. and Haplacanthus sp. The chondrichthyans
in the deposits of this Regional Stage are very scarce
and are represented by single scales of Chondrich-
thyes gen. et sp. indet., Ctenacanth-type scale. The
osteichthyans (sarcopterydians and actinopterygians)
accur more frequently than the placoderms, but are
much fewer than the acanthodians in number and
less diverse in the composition of taxa. There are
scales of Glyptolepis sp., ?Heimenia sp., Porolepis
sp., Osteolepididae gen. et sp. indet., Cheirolepis sp.,
Actinopterygii indet. and teeth of Onychodus sp.,
Sarcopterygii indet. Along with the vertebrates the
rocks the Regional Stage contain miospores (Obu-
khovskaya, 1999), prints of phyllopods and small
fragments of shells of the inarticulate brachiopods.

The deposits of the Vitebsk Regional Stage in
their ichthyofauna composition corresponds to the
sediments of the Regional Stage of the same name
in the territory of the Orsha Depression, Latvian Sad-
dle and northeastern southeastern slopes of the
Belarusian Anteclise (Plax et al., 2008; Kruchek et
al., 2012a. 2012b), Rezekne Regional Stage (For-
mation) of the Baltic States (Kleesment et al., 1975;
Lyarskaya, 1978; The Devonian..., 1981). In the cent-
ral part of the East European Platform the Vitebsk
Regional Stage corresponds to the lower part of
the Ryazhsk Regional Stage (Novobasovo Beds)
(Stratigraphic..., 2010).

The deposits of the Adrov Regional Stage of
the Eifelian Stage of the Middle Devonian were
established in three boreholes: Berdyzh 1 (depth
range of 399.4 to 403.6 m), Khotimsk 1 (depth range
of 510.0 to 522.6 m) (Text-Figure 4) and Rogachev
732 (depth range of 230 to 240 m). A rather rich as-
semblage of the vertebrates of this Regional Stage
was found in the Khotimsk 1 borehole, an assem-
blage established in the Rogachev 732 borehole is
somewhat poorer. It contains mainly placoderms,
acanthodians, sarcopterygians, to a lesser degree,
heterostracans, chondrichthyans and actinoptery-
gians. The acanthodians in this assemblage are
most abundant and diverse taxonomically. These
are represented by scales of Laliacanthus singu-
laris Kar.-Tal., Cheiracanthus sp., C. longicostatus
Gross, C. brevicostatus Gross, C. crassus Valiuk.,
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Text-Figure 1 - Location of the studied borehole sections with the representation of the basic tectonic
structures (by R.G. Garetsky, R.E. Aizberg from Geology of Belarus, 2001). 1- borehole sections in which
ichthyofauna remains were found; fractures: 2 - superregional, 3 - regional and subregional, 4 - local. Bore-
holes: 1- Osipovichi 6; 2 - Bobruysk 691/2; 3 - Luchin 753; 4 - Luchin 763; 5 - Luchin 772g; 6 - Zhlobin 389;
7- Rogachev 732; 8 - Rogachev 736; 9 - Berdyzh 1, 10 - Khotimsk 1, 11 - Svetilovichi 18; 12 - Svetilovichi 7,
13 - Azeretskaya 2p; 14 - Antonovskaya P1; 15- Babinets P28.

Cheiracanthoides sp., Nostolepis sp., Acanthoides
? sp. and fin spines of Haplacanthus marginalis
Ag., Homacanthus cf. gracilis (Eichw.), Archaea-
canthus sp., A. quadrisulcatus Kade., Acanthodii
gen. indet. From the above-mentioned list of taxa of
the acanthodians the species of Laliacanthus sin-
gular's Kar.-Tal. is the zonal one for both for depo-
sits of the Adrov Regional Stage, and Vitebsk Re-
gional Stage. The heterostracans are represented
by single dentine tubercles of Psammosteiformes
gen. et sp. indet., mesomeric plates of Schizosteus
sp. and small indefinable skeleton elements of
Heterostraci indet. The placoderms are represen-
ted by plate fragments of Holonematidae gen.
indet., Byssacanthus sp., Placodermi indet., small
plates and scales of Antiarcha gen. indet., as well
as a spinal plate of Actinolepididae gen. indet. The
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chondrichthyans are shown by only rare Eusela-
chian-type scales and Ctenacanth-type scales. The
representatives of the sarcopterygians are scales
of Glyptolepis sp., Osteolepididae gen. et sp. indet.,
teeth of Onychodus sp., Sarcopterygii indet. and
fragments of indefinable bones and jaws of Sarcop-
terygii indet. The actinopterygians are quite rare
and represented by scales of Cheirolepis sp. and
Actinopterygii indet. Together with the vertebrates
there are shells of lingulids and miospores in the
deposits of this Regional Stage.

The age analogue of the Adrov Regional Stage
in the territory of the Central Devonian Field is the
upper part of the Ryazhsk Regional Stage (Osetrov
Beds) of the Eifelian Stage which psammosteids of
Schizosteus heterolepis (Preobr.) are known (The De-
vonian..., 1995; Stratigraphic..., 2010). In the territo-
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Plate | - Heterostracan exoskeleton elements and placoderm plate fragments from the Osipovichi 6,
Berdyzh 1 and Svetilovichi 7 boreholes. The skeleton elements of agnathans and fishes are from the Em-
sian, Givetian and Fransian Stages, Lower, Middle and Upper Devonian. Scale bar of 5 mm for Figures 7, 8,
10, 11 and 13; 4.5 mm for Figure 14; 3.5 mm for Figure 9; 2.5 mm for Figures 1 and 12; 2 mm for Figures 5 and

6; 1 mm for Figures 3 and 4; 0.5 mm for Figure 2.
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Figure 1- Schizosteus sp. Specimen * 44/1-2. Osipovichi 6 borehole, depth 113.5 m, plate fragment in external
view, Vitebsk Regional Stage, Lepel Beds. Figure 2 - Psammolepis ? sp. Specimen * 86/35-15a. Berdyzh 1
borehole, depth 230.8 m, scale in external view, Polotsk Regional Stage, Stolin Beds. Figure 3 - Psammosteus
? sp. Specimen * 86/36-8a. Berdyzh 1 borehole, depth 230.5 m, scale in external view Polotsk Regional Stage,
Stolin Beds. Figure 4 - Ganosteus sp. Specimen * 86/35-2a. Berdyzh 1 borehole, depth 230.8 m, plate frag-
ment in external view Polotsk Regional Stage, Stolin Beds. Figure 5 - Ganosteus stellatus Rohon Specimen
N 86/36-9. Berdyzh 1 borehole, depth 230.5 m, plate fragment in external view Polotsk Regional Stage, Stolin
Beds. Figure 6 - Ganosteus stellatus Rohon. Specimen * 4/4-4. Svetilovichi 7 borehole, depth 276.7 m, plate
fragment in external view, Ubort Regional Stage. Figure 7 - Euarthrodira gen. indet. Specimen » 4/3-18. Sve-
tilovichi 7 borehole, depth 246.5 m, plate fragment in external view, Zhelon Regional Stage. Figure 8 - Euar-
throdira gen. indet. Specimen * 4/7-2. Svetilovichi 7 borehole, depth 246.7 m, plate fragment in external view,
Zhelon Regional Stage. Figure 9 - cf. Diadsomaspis. Specimen * 44/1-6. Osipovichi 6 borehole, depth 113.5 m,
plate fragment in external view, Vitebsk Regional Stage, Lepel Beds. Figure 10 - Actinolepididae gen. indet.
Specimen ~ 44/2-1. Osipovichi 6 borehole, depth 113.8 m, fragment of the left paranuchal plate in external
view, Vitebsk Regional Stage, Lepel Beds. Figure 11 - cf. Diadsomaspis. Specimen » 44/1-21. Osipovichi 6
borehole, depth 118.8 m, fragment of the right paranuchal plate: a - in internal view, b - in external view, Vitebsk
Regional Stage, Lepel Beds. Figure 12 - Actinolepis sp. Specimen * 4/6-13. Svetilovichi 7 borehole, depth
327.6 m, plate fragment in external view, Polotsk Regional Stage, Moroch Beds. Figure 13 - Actinolepis sp.
Specimen * 4/6-14. Svetilovichi 7 borehole, depth 327.6 m, plate fragment in external view, Polotsk Regional
Stage, Moroch Beds. Figure 14 - Homostius sp. Specimen » 4/6-19. Svetilovichi 7 borehole, depth 326.6 m,

plate fragment in external view, Polotsk Regional Stage, Moroch Beds.

ry of the Main Devonian Field it is correlated with the
Parnu Regional Stage, which is characterized by
the identical ichthyoassamblege (Mark-Kurik, 2000;
The Devonian..., 1981; Valiukevicius, Golubtsov,
1986). The Adrov Regional Stage of the studies area
in its ichthyofauna composition is well correlated with
the same-name Regional Stage that is widespread
within the Orsha Depression, Latvian Saddle and the
northeastern slopes of the Belarusian Anteclise (Plax
et al., 2008; Kruchek et al., 2012a).

The ichthyofauna of the Osveya Regional Stage
of the Eifelian was determined in the boreholes
Berdyzh 1 (depth range of 373.5 to 399.4 m) and
Rogachev 732 (depth range of 197.8 to 230.0 m).
The vertebrates are represented there by very few
scales of Cheiracanthus longicostatus Gross, single
scales of sarcopterygians of Glyptolepis sp. and
Osteolepididae gen. indet. The age of the rocks of
this Regional Stage was determined from miospo-
res and its stratigraphic position in the section.

Within the territory of Belarus the Osveya Re-
gional Stage in its ichthyofauna composition is ge-
nerally correlated with the Vadja Regional Substage
of the Narva Regional Stage of Lithuania (Valiukevi-
cius, 1985; Valiukevicius, 1994; Mark-Kurik, 2000)
and the Dorogobuzh Regional Stage of the Moscow
Syneclise (Stratigraphic..., 2010).

The vertebrates of the Gorodok Regional Stage
of the Eifelian Stage are established in boreholes as
follow: Berdyzh 1 (depth range of 328.7 to 373.5 m),
Luchin 753 (depth range of 154 to 182 m) (Text-Fi-
gure 5), Rogachev 732 (depth range of 170.0 to
197.8 m). Taxonomically, the ichthyofauna which
was found in deposits of this Regional Stage is not
very diverse. Placoderms, acanthodians, sarcopte-
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rygians and actinopterygians were established there.
Fragments of the skeleton elements of placoderms,
sarcopterygians and actinopterygians are quite few
in number. The placoderms are represented by rare
plate fragments of Asterolepis sp. Osteichthyans
are represented by some scales of Osteolepididae
gen. et sp. indet.,, Orvikuina vardiaensis Gross,
Actinopterygii indet. and teeth of Onychodus sp.,
as well as of Sarcopterygii indet. and Actinoptery-
gii indet. Several more common the acanthodians
are represented by the scales of Cheiracanthus
sp., C. longicostatus Gross, Ptychodictyon rimosum
Gross, Acanthoides ? sp. and small fragments of fin
spines of Acanthodii gen. indet. The species Pty-
chodictyon rimosum Gross included in this assem-
blage is the zonal one. Besides the vertebrates, the
deposits of this Regional Stage contain single scole-
codonts, shell fragments of lingulids, miospores.

Deposits of the Gorodok Regional Stage in its
ichthyofauna composition is correlated with the se-
diments of the same-name Regional Stage deve-
loped in the territory of the Orsha Depression, Lat-
vian Saddle, northeastern slopes of the Belarusian
Anteclise and western part of the Pripyat Trough
(Plax et al., 2008; Plax, Kruchek, 2014), with de-
posits of the Leivu Regional Substage of the Narva
Regional Stage of Lithuania, as well as with the
Klintsov and Mosolovo Regional Stages of the Mos-
cow Syneclise (Valiukevicius, Golubtsov, 1986; Va-
liukevicius, 1994: Valiukevicius et al., 1995; Strati-
graphic..., 2010; Mark-Kurik, 2000).

The agnathans and fishes of the Kostyukovichi
Regional Stage of the Eifelian Stage were establi-
shed in four boreholes as follow: Berdyzh 1 (depth
range of 320.9 to 328.7 m), Khotimsk 1 (depth range
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Plate Il - Placoderm plate fragments, an acanthodian fin spine, as well as sarcopterygian scales and a
teeth from the Osipovichi 6, Bobruysk 691/2, Berdyzh 1, Azeretskaya 2p, Svetilovichi 7 and Svetilovichi
18 boreholes. The skeleton elements of fishes are from the Emsian, Givetian and Frasnian Stages, Lower,
Middle and Upper Devonian. Scale bar of 1 cm for Figure 10; 8 mm for Figure 1, 5 mm for Figures 2, 3, 4, 9 and 5;
4 mm for Figure 6; 2.5 mm for Figures 12, 13, 14 and 15; 2 mm for Figures 7 and 8; 1.5 mm for Figure 5.

Figure 1 - Holonematidae gen. indet. Specimen » 6/1-1. Rogachev 736 borehole, depth 293.0 m, plate frag-
ment in external view, Vitebsk Regional Stage, Lepel Beds. Figure 2 - Asterolepis radiata Rohon. Specimen
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A 4/1-5. Svetilovichi 7 borehole, depth 225.8 m, plate fragment in external view, Zhelon Regional Stage. Figu-
re 3 - Bothriolepis sp. Specimen * 4/3-22a. Svetilovichi 7 borehole, depth 246.5 m, plate fragment in external
view, Zhelon Regional Stage. Figure 4 - Asterolepis radiata Rohon. Specimen * 4/1-7a. Svetilovichi 7 borehole,
depth 225.8 m, plate fragment in external view, Zhelon Regional Stage. Figure 5 - Asterolepis sp. Specimen
A 86/34-15. Berdyzh 1 borehole, depth 231.2 m, plate fragment in external view, Polotsk Regional Stage, Stolin
beds. Figure 6 - Asterolepis dellei Gross Specimen * 86/34-7a. Berdyzh 1 borehole, depth 231.2 m, plate
fragment in external view, Polotsk Regional Stage, Stolin beds. Figure 7 - Gomelacanthus torosus Plaksa.
Holotype » 17/1-1. Svetilovichi 18 borehole, depth 204.6 m, fragment of fin spine, Polotsk Regional Stage, Mo-
roch beds. Figure 8 - ? Heimenia sp. Specimen * 44/1-4. Osipovichi 6 borehole, depth 113.5 m, scale fragment
in external view, Vitebsk Regional Stage, Lepel Beds. Figure 9 - Sarcopterygii indet. Specimen * 4/3-15. Sve-
tilovichi 7 borehole, depth 246.5 m, tooth in lateral view, Zhelon Regional Stage. Figure 10 - Glyptolepis sp.
Specimen * 86/36-1. Berdyzh 1 borehole, depth 230.5 m, scale in external view, Polotsk Regional Stage, Stolin
beds. Figure 11 - Laccognathus sp. Specimen * 2/3-1. Azeretskaya 2p borehole, depth 2938.3 m, scale in
external view, Polotsk Regional Stage, Moroch beds. Figure 12 - Osteolepididae gen. indet. Specimen *  4/5-7.
Svetilovichi 7 borehole, depth 281.3 m, scale in external view, Ubort Regional Stage. Figure 13 - Sarcopterygii
indet. Specimen * 4/1-9. Svetilovichi 7 borehole, depth 225.8 m, tooth in lateral view, Zhelon Regional Stage.
Figure 14 - Actinopterygii indet. Specimen * 19/1-1. Bobruysk 691/2 borehole, depth 234.5 m, fragment of the
cranial bone in external view, Vitebsk Regional Stage, Lepel Beds. Figure 15 - Actinopterygii indet. Specimen
N 44/2-7. Osipovichi 6 borehole, depth 113.8 m, fragment of the tail part of fish in external view, Vitebsk Re-

gional Stage, Lepel Beds.

of 390.8 to 415.0 m), Luchin 753 (depth range of
136.6 to 154.0 m), Rogachev 732 (depth range of
157 to 170 m). These are more diverse taxonomically,
than the vertebrates from deposits of the Gorodok
Regional Stage. The heterostracans identified there
are Pycnosteus sp., Ganosteus sp., Psammosteifor-
mes gen. et sp. indet. The acanthodians are repre-
sented by scales of Cheiracanthoides sp., C. prop-
rius Valiuk., Nostolepis kernavensis Valiuk., Acan-
thoides ? sp.; placoderms - by mesomeric plate frag-
ments of Asterolepis sp., small fragments of plates
from the distal part of the pectoral fin of Antiarcha
gen. indet.; sarcopterygians - by teeth of Onycho-
dus sp., Sarcopterygii indet. and scales of Glyptole-
pis sp., Osteolepididae gen. indet., the actinoptery-
gians - by scales of Orvikuina sp., Actinopterygii
indet. The acanthodians form the dominant group of
fishes. The representatives of the sarcopterygians
occur more are rarely; representatives of the hete-
rostracans, placoderms and actinopterygians are
even fewer in number. The guide species of the
vertebrates for just this stratigraphic level are Nos-
tolepis kernavensis Valiuk. and Cheiracanthoides
proprius Valiuk. Along with the vertebrates the rocks
of this Regional Stage contain shells of inarticulate
brachiopods, scolecodonts, conodonts and miospores.

The deposits of the Kostyukovichi Regional
Stage are correlated in their ichthyofauna composi-
tion with the sediments of the same-name Regional
Stage which are widespread in the territory of the
Orsha Depression, Latvian Saddle, northeastern
slopes of the Belarusian Anteclise and western
part of the Pripyat Trough (Plax et al., 2008; Plax,
Kruchek, 2014), with deposits of the Veliky Most
Subformation of the lower part of the Lopushany
Formation of the Eifelian Stage in the Volyn-Podolia
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region (Plax, 2011), with deposits of the Chernyi Yar
Regional Stage in the Central Devonian Field (Rus-
sia) (Valiukevicius, Kruchek, 2000), with rocks of
the Kernave Regional Substage of the Narva Re-
gional Stage in the territory of Lithuania (Valiukevi-
cius, 1985; Valiukevicius, Golubtsov, 1986; Valiuke-
vicius, Kruchek, 2000).

The vertebrates from the deposits of the Goryn
Beds of the Polotsk Regional Stage of the Givetian
Stage of the Middle Devonian have not been estab-
lished in the studied territory. Therefore, the age of
deposits of these beds in the borehole sections
was determined from the data on miospores with
involvement of the rock material composition and
stratigraphic position in the section, as well as by
comparison of their log data with the palaeontolo-
gically studied borehole sections from the adjacent
territories.

An abundant and taxonomically diverse ichthyo-
fauna in deposits of the Stolin Beds of the Polotsk
Regional Stage of the Givetian Stage was found
only in the Berdyzh 1 borehole (depth range of
229.9 to 277.0 m). There are dentine tubercles,
tesserae, scales and plate fragments of the follo-
wing taxa of the heterostracans: Pycnosteus sp.,
Schizosteus ? sp., Psammolepis sp., Psammolepis
? sp., Psammosteus ? sp., Ganosteus sp., G. stel-
latus Rohon, Psammosteiformes gen. et sp. indet.
Remains of the exoskeleton of the placoderms are
there rather abundant. These are represented by
small fragments of plates of the distal part of the
pectoral fin of Antiarcha gen. indet., scales and
small plates of Antiarcha gen. indet., a triter of
Ptyctodontida gen. indet., small plates and a frag-
ment of the medio-ventral plate of Asterolepis sp.,
plates of Asterolepis dellei Gross, Holonematidae
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Plate Ill - Heterostracan plate fragments and dentine tubercles, placoderm skeleton elements, as well
as acanthodian scales from the Luchin 7724, Luchin 763, Berdyzh 1, Bobruysk 961/2 and Khotimsk 1
boreholes. The skeleton elements of fishes are from the Emsian, Eifelian and Givetian Stages, Lower and
Middle Devonian. Scale bar of 1 mm for Figures 1, 5, 11, 12 and 13; 500 pm for Figures 6 and 16; 200 pm for
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Figures 4, 10, 14, 15, 17, 18 and 25; 100 gm for Figure 2, 3, 7, 8, 9, 19, 21,20; 22, 23, 24, 26, 27 and 28.
Figure 1 - Schizosteus sp. Specimen ~86/3-1a. Berdyzh 1 borehole, depth 407.0 m, x25, plate fragment in ex-
ternal view, Vitebsk Regional Stage, Lepel Beds. Figure 2 - Psammosteiformes gen. indet. Specimen » 84/2-10g.
Khotimsk 1 borehole, depth 511.2 m, x100, dentine tubercle, top view, Adrov Regional Stage. Figure 3 - Psam-
mosteiformes gen. indet. Specimen * 86/2-2f. Berdyzh 1 borehole, depth 411.0 m, x150, dentine tubercle, top
view, Vitebsk Regional Stage, Lepel Beds. Figure 4 - Psammosteiformes gen. indet. Specimen * 60/17a-3a.
Luchin 763 borehole, depth 236.8 m, x75, plate fragment in external view, Vitebsk Regional Stage, Lepel Beds.
Figure 5 - Ganosteus sp. Specimen * 86/35-14a. Berdyzh 1 borehole, depth 230.8 m, x18, dentine tubercle,
top view, Polotsk Regional Stage, Stolin beds. Figure 6 - Phlyctaeniina gen. indet. Specimen » 59/6-2a.
Bobruysk 691/2 borehole, depth 233.0 m, x35, plate fragment in external view, Vitebsk Regional Stage, Lepel
Beds. Figure 7 - Acanthothoraci gen. indet. Specimen * 86/2a-4a. Berdyzh 1 borehole, depth 410.0 m, x100,
isolated tubercle in external view, Vitebsk Regional Stage, Lepel Beds. Figure 8 - Acanthothoraci gen. indet.
Specimen * 86/2a-4d. Berdyzh 1 borehole, depth 410.0 m, x100, isolated tubercle in external view, Vitebsk
Regional Stage, Lepel Beds. Figure 9 - Acanthothoraci gen. indet. Specimen » 86/2a-4b. Berdyzh 1 borehole,
depth 410.0 m, x100, isolated tubercle in external view, Vitebsk Regional Stage, Lepel Beds. Figure 10 -
Acanthothoraci gen. indet. Specimen * 86/2a-4c. Berdyzh 1 borehole, depth 410.0 m, x80, isolated tubercle in
external view, Vitebsk Regional Stage, Lepel Beds. Figure 11 - Euarthrodira gen. indet. Specimen * 84/4-1a.
Khotimsk 1 borehole, depth 512.6 m, x25, plate fragment in external view, Adrov Regional Stage. Figure 12 -
Coccosteidae gen. indet. Specimen * 61/18-3a. Luchin 772g borehole, depth 249.8 m, x25, plate fragment in
external view, Vitebsk Regional Stage, Lepel Beds. Figure 13 - Antiarcha gen. indet. Specimen * 84/2-11a.
Khotimsk 1 borehole, depth 511.2 m, x25, plate fragment from a pectoral fin, Adrov Regional Stage. Figure 14 -
Antiarcha gen. indet. Specimen * 86/31-9a. Berdyzh 1 borehole, depth 231.7 m, x60, scale in crown view,
Polotsk Regional Stage, Stolin beds. Figure 15 - Antiarcha gen. indet. Specimen * 86/33-4a. Berdyzh 1 bore-
hole, depth 231.5 m, x65, plate fragment from a pectoral fin, Polotsk Regional Stage, Stolin beds. Figure 16 -
Holonematidae indet. Specimen » 61/18-2a. Luchin 7724 borehole, depth 249.8 m, x40, plate fragment in
external view, Vitebsk Regional Stage, Lepel Beds. Figure 17 - Laliacanthus singularis Kar.-Tal. Specimen
N 84/2-10f. Khotimsk 1 borehole, depth 511.2 m, x70, scale in crown view, Adrov Regional Stage. Figure 18 -
Laliacanthus singularis Kar.-Tal. Specimen » 84/2-10¢. Khotimsk 1 borehole, depth 511.2 m, x80, scale in
crown view, Adrov Regional Stage. Figure 19 - Laliacanthus singularis Kar.-Tal. Specimen » 84/2-10t.
Khotimsk 1 borehole, depth 511.2 m, x100, scale in lateral view, Adrov Regional Stage. Figure 20 - Laliacan-
thus singularis Kar.-Tal. Specimen * 84/4-3g. Khotimsk 1 borehole, depth 512.6 m, x100, scale in crown view,
Adrov Regional Stage. Figure 21 - Cheiracanthoides sp. Specimen * 84/4-3p. Khotimsk 1 borehole, depth
512.6 m, x100, scale in crown view, Adrov Regional Stage. Figure 22 - Cheiracanthoides sp. Specimen * 84/2-10h.
Khotimsk 1 borehole, depth 511.2 m, x50, scale in crown view, Adrov Regional Stage. Figure 23 - Nostolepis
sp. Specimen * 84/4-3m. Khotimsk 1 borehole, depth 512.6 m, x150, scale in crown view, Adrov Regional
Stage. Figure 24 - Cheiracanthus sp. Specimen * 84/2-10u. Khotimsk 1 borehole, depth 511.2 m, x100, scale
in crown view, Adrov Regional Stage. Figure 25 - Nostolepis sp. Specimen * 84/2-10b. Khotimsk 1 borehole,
depth 511.2 m, x70, scale in crown view, Adrov Regional Stage. Figure 26 - Acanthoides ? sp. Specimen
N 86/2-2d. Berdyzh 1 borehole, depth 411.0 m, x100, scale in crown view, Vitebsk Regional Stage. Figure 27 -
Nostolepis sp. Specimen * 84/2-10n. Khotimsk 1 borehole, depth 511.2 m, x100, scale in crown view, Adrov
Regional Stage. Figure 28 - Cheiracanthus sp. Specimen * 86/2a-1b. Berdyzh 1 borehole, depth 410.0 m,
x200, scale in crown view, Vitebsk Regional Stage, Lepel Beds.

gen. indet., Coccosteidae gen. indet., Placodermi
indet., fin spines of Byssacanthus sp., small infrag-
nathal plate of Euarthrodira gen. indet., one spinal
plate of Actinolepididae gen. indet. The acantho-
dians established in the rocks of these beds and
represented by scales and ichthyodorulites, are the
most taxonomically diverse vertebrates. There are
known scales of Ptychodictyon sp., Cheiracanthus
sp., C. longicostatus Gross, C. brevicostatus Gross,
Diplacanthus sp., D. gravis Valiuk., D. carinatus Gross,

Rhadinacanthus sp., Acanthoides ? sp. and fin spi-

nes of Archaeacanthus sp., Haplacanthus sp., H. mar-
ginalis Ag., Homacanthus gracilis (Eichw.), Devo-
nonchus sp., D. concinnus (Gross), Acanthodii gen.
indet. Among the representatives of the acantho-
dians there are the zonal species of Diplacanthus
gravis Valiuk., which can characterize the deposits
of the Polotsk Regional Stage in general. The chon-
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drichthyans are few in number and represented by
scales of Chondrichthyes gen. et sp. indet., as well as
teeth of Protacrodus sp., Protacrodus ? sp., Phoebo-
dus ? sp. The osteichthyans are rather abundant.
These are represented by a small fragment of a jaw
of Sarcopterygii indet., scales of Glyptolepis sp.,
Osteolepididae gen. et sp. indet., Cheirolepis sp.,
Orvikuina sp., O. vardiaensis Gross, Moythomasia
? sp., Actinopterygii indet. and teeth of Onychodus
sp., Sarcopterygii indet. Besides the vertebrates,
the shells of lingulids, plant remains and miospores
have been identified the rocks of the Stolin Beds.
The vertebrates of the Moroch Beds of the Po-
lotsk Regional Stage of the Givetian Stage were
found in the boreholes as follow: Azeretskaya 2p
(depth range of 2884 to 2950 m), Berdyzh 1 (depth
range of 215.5 to 229.9 m), Svetilovichi 18 (depth
range of 204.4 to 239.5 m) and Svetilovichi 7
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Plate IV - Acanthodian scales, fin spine fragment and jaw fragment, chondrichthyan and sarcoptery-
gian scales and teeth from the Luchin 753, Luchin 763, Berdyzh 1, Bobruysk 961/2 and Khotimsk 1
boreholes. The skeleton elements of fishes are from the Emsian, Eifelian and Givetian Stages, Lower and
Middle Devonian. Scale bar of 1 mm for Figures 10; 500 pm for Figures 2, 9, 17, 20, 21,22, 23 and 24; 200 pm
for Figures 8, 11, 12, 14, 18 and 19; 100 pm for Figure 1,3, 4, 5, 6, 7, 13, 15 and 16.

32 NITACDEPA Ne 1 (42) ¢ 2015



D.P. PLAX

Figure 1- Rhadinacanthus primaris Valiuk. Specimen * 86/2a-7a. Berdyzh 1 borehole, depth 410.0 m, x150,
scale in crown view, Vitebsk Regional Stage, Lepel Beds. Figure 2 - Cheiracanthus sp. Specimen * 84/2-10e.

Khotimsk 1 borehole, depth 511.2 m, x50, scale in crown view, Adrov Regional Stage. Figure 3 - Cheiracan-

thus longiccstatus Gross. Specimen * 86/2-2g. Berdyzh 1 borehole, depth 411.0 m, x100, scale in crown view,
Vitebsk Regional Stage, Lepel Beds. Figure 4 - Cheiracanthus longiccstatus Gross. Specimen * 86/3-3a.
Berdyzh 1 borehole, depth 407.0 m, x100, scale in crown view, Vitebsk Regional Stage, Lepel Beds. Figure 5 -
Cheiracanthus brevicostatus Gross. Specimen * 86/2a-1c. Berdyzh 1 borehole, depth 410.0 m, x150, scale in
anterior crown view, Vitebsk Regional Stage, Lepel Beds. Figure 6 - Cheiracanthus sp. Specimen * 60/17a-1d.
Luchin 763 borehole, 236.8 m, x200, scale in crown view, Vitebsk Regional Stage, Lepel Beds. Figure 7 -
Nostolepis kernavensis Valiuk. Specimen ~ 89/10-1b. Luchin 753 borehole, 136.7 m, x130, scale in crown
view, Kostyukovichi Regional Stage. Figure 8 - Nostolepis kernavensis Valiuk. Specimen * 89/11-1a. Luchin
753 borehole, 136.6 m, x90, scale in crown view, Kostyukovichi Regional Stage. Figure 9 - Homacanthus gra-
cilis (Eichw.). Specimen * 86/31-1a. Berdyzh 1 borehole, depth 231.7 m, x50, fragment of the fin spine in lateral
view, Polotsk Regional Stage, Stolin beds. Figure 10 - Ischnacanthiformes gen. indet. Specimen * 86/35-1b.
Berdyzh 1 borehole, depth 230.8 m, x25, jaw fragment in lateral view, Polotsk Regional Stage, Stolin beds.
Figure 11 - Euselachian-type scale. Specimen * 84/2-10u4. Khotimsk 1 borehole, depth 511.2 m, x70, scale in
crown view, Adrov Regional Stage. Figure 12 - Euselachian-type scale. Specimen » 84/2-10u. Khotimsk 1 bore-
hole, depth 511.2 m, x90, scale in crown view, Adrov Regional Stage. Figure 13 - Euselachian-type scale.
Specimen * 84/2-100. Khotimsk 1 borehole, depth 511.2 m, x100, scale in lateral view, Adrov Regional Stage.
Figure 14 - Ctenacanth-type scale. Specimen * 84/2-10n. Khotimsk 1 borehole, depth 511.2 m, x75, scale in
crown view, Adrov Regional Stage. Figure 15 - Ctenacanth-type scale. Specimen * 86/3-3b. Berdyzh 1 bore-
hole, depth 407.0 m, x100, scale in crown view, Vitebsk Regional Stage, Lepel Beds. Figure 16 - Ctenacanth-
type scale. Specimen » 59/4-2c. Bobruysk 691/2 borehole, depth 229.5 m, x150, scale in crown view, Vitebsk
Regional Stage, Lepel Beds. Figure 17 - Protacrodus ? sp. Specimen » 86/35-1a. Berdyzh 1 borehole, depth
230.8 m, x35, tooth in lateral view, Polotsk Regional Stage, Stolin beds. Figure 18 - Protacrodus sp. Specimen
A 86/35-1c. Berdyzh 1 borehole, depth 230.8 m, x70, tooth in lateral view, Polotsk Regional Stage, Stolin beds.
Figure 19 - Sarcopterygii indet. Specimen » 86/27-3a. Berdyzh 1 borehole, depth 234.0 m, x80, element from
a palate part, Polotsk Regional Stage, Stolin beds. Figure 20 - Sarcopterygii indet. Specimen * 89/10-1a.
Luchin 753 borehole, 136.7 m, x50, tooth in lateral view, Kostyukovichi Regional Stage. Figure 21 - Onychodus
sp. Specimen * 86/2a-5a. Berdyzh 1 borehole, depth 410.0 m, x45, tooth in lateral view, Vitebsk Regional
Stage, Lepel Beds. Figure 22 - Osteolepididae gen. indet. Specimen * 86/13-3a. Berdyzh 1 borehole, depth
340.0 m, x35, scale in crown view, Gorodok Regional Stage. Figure 23 - Glyptolepis sp. Specimen * 86/2-5a.
Berdyzh 1 borehole, depth 411.0 m, x40, fragment of scale in external view, Vitebsk Regional Stage, Lepel Beds.
Figure 24 - Glyptolepis sp. Specimen * 86/2-5b. Berdyzh 1 borehole, depth 411.0 m, x50, fragment of scale in
external view, Vitebsk Regional Stage, Lepel Beds.

(depth range of 297.4 to 340.0 m). These are repre-
sented here by an assemblage very depleted taxo-
nomically and few or in number as compared with
the Stolin one. The psammosteids are represented
here by small plate fragments of Pycnosteus sp. and
Psammosteus sp.; the placoderms - by isolated
plate fragments of Asterolepis sp., Byssacanthus
sp., Holonema sp., Homostius sp., Actinolepis sp.
and Antiarcha gen. indet. There are very few acan-
thodians. These are scales of Diplacanthus cf. gra-
vis Valiuk., Cheiracanthus sp., Acanthoides ? sp.
and a fin spine of Gomelacanthus torosus Plaksa.
The finds of scales and teeth of the sarcoptery-
gians (Glyptolepis sp., Onychodus sp., Laccogna-
thus sp., Osteolepididae gen. indet. and Sarcopte-
rygii indet.) are more numerous. Invertebrates are
represented by lingulids. Among the plant remains
in the rocks these beds miospores and carbonified
plant remains can be mentioned.

In the composition of the acanthodians the Po-
lotsk Regional Stage of the Givetian Stage of the
Middle Devonian corresponds, in general, to the
Diplacantus gravis zone (Valiukevicius, 1994; Valiu-
kevicius et al., 1995; Valiukevicius, Kruchek, 2000).
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The Goryn beds and the lower part of the Stolin Beds
of the Polotsk Regional Stage are age analogues of
the Arukula Regional Stage of the Givetian Stage
of the Middle Devonian of the Main Devonian Field
(The Devonian®, 1981; Mark-Kurik, 2000; Ivanov and
Lebedev, 2011). The upper part of the Stolin Beds
and the Moroch Beds are correlated with the Burt-
nieki Regional Stage of the Givetian Stage of the
Middle Devonian of the Main Devonian Field. The
upper part of the Stolin Beds correspond to the
Asterolepis dellei zone of placoderms and to the
Pycnosteus tuberculatus zone of heterostracans,
and the Moroch Beds correspond in their placo-
derm composition to the Microbrachius zone. In the
central regions of the East European Platform the
Polotsk Regional Stage shows a correlation with
the Vorob’ev, Ardatov and Mullin Regional Stages
of the Staryi Oskol Regional Superstage of the Gi-
vetian Stage of the acanthodian zone of Diplacan-
thus gravis (Valiukevicius, Kruchek, 2000), and in
the Volyn-Podolia region - with the Podliptsy Sub-
formation of the upper part of the Lopushany For-
mation, the Pelcha, Kryzhov and Batyatych Forma-
tions (Plax, 2011). It should also be noted that de-
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Plate V - Actinopterygian scales from the Bobruysk 961/2, Berdyzh 1 and Khotimsk 1 boreholes. The ske-
leton elements of fishes are from the Emsian, Eifelian and Givetian Stages, Lower and Middle Devonian.
Scale bar of 500 pm for Figures 5, 6 and 9; 200 pm for Figures 1 and 7; 100 pm for Figure 2, 3, 4 and 8.

Figure 1 - Cheirolepis sp. Specimen * 86/2a-7c. Berdyzh 1 borehole, depth 410.0 m, x80, scale in crown
view, Vitebsk Regional Stage, Lepel Beds. Figure 2 - Cheirolepis sp. Specimen » 86/28-2b. Berdyzh 1
borehole, depth 233.0 m, x200, scale in crown view, Polotsk Regional Stage, Stolin beds. Figure 3 - Cheiro-
lepis sp. Specimen * 86/28-2c. Berdyzh 1 borehole, depth 233.0 m, x120, scale in crown view, Polotsk Regio-
nal Stage, Stolin beds. Figure 4 - Cheirolepis sp. Specimen ~ 86/2-2b. Berdyzh 1 borehole, depth 411.0 m,
x150, scale in crown view, Vitebsk Regional Stage, Lepel Beds. Figure 5 - Orvikuina vardiaensis Gross. Spe-
cimen  86/15-1a. Berdyzh 1 borehole, depth 337.0 m, x50, scale in external view, Gorodok Regional Stage.
Figure 6 - Orvikuina vardiaensis Gross. Specimen * 86/30-1a. Berdyzh 1 borehole, depth 232.0 m, x50, scale
in external view, Polotsk Regional Stage, Stolin Beds. Figure 7 - Actinopterygii indet. Specimen * 59/6-3a.
Bobruysk 691/2 borehole, depth 233.0 m, x80, scale in external view, Vitebsk Regional Stage, Lepel Beds.

Figure 8 - Moythomasia ? sp. Specimen *

external view, Polotsk Regional Stage, Stolin Beds. Figure 9 - Actinopterygii indet. Specimen *

86/30-1b. Berdyzh 1 borehole, depth 232.0 m x100, scale in

84/4-1b.

Khotimsk 1 borehole, depth 512.6 m, x50, scale in external view, Adrov Regional Stage.

posits of the Polotsk Regional Stage of the studied
area are well correlated in their ichthyofauna compo-
sition with same-name deposits which are wide-
spread within the Orsha Depression, Latvian Sad-
dle, northeastern slopes of the Belarusian Antecli-
se and the western part of the Pripyat Trough (Plax
et al., 2008; Plax, Kruchek 2014).

The vertebrates of the Ubort Regional Stage of
the Lan Regional Superstage of the Givetian Stage
were established in two boreholes: Azeretskaya 2p
(depth of 2871 m) and Svetilovichi 7 (depth range
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of 273.0 to 297.4 m). The heterostracans, placo-
derms and osteichthyans have been found there.
The heterostracans are few in number and are re-
presented by dentine tubercles and isolated plates
of Ganosteus stellatus Rohon, Psammolepis para-
doxa Ag., Psammosteus sp. and Psammosteifor-
mes gen. et sp. indet. The placoderms are also
scarce and represented by the plate fragments of
Asterolepis ornata (Eichw.). The osteichthyans do
not show a diversity of taxa. There are some scales
of Laccognathus sp., Glyptolepis baltica Gross,
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STRATIGRAPHIC ICHTHYOFAUNA ASSEMBLAGES OF THE DEVONIAN DEPOSITS IN THE EAST...

Osteolepididae gen. indet. and teeth of Sarcop-
terygii indet. The guide species of this Regional
Stage are Psammolepis paradoxa Ag. and Astero-
lepis ornata (Eichw.). Together with the vertebrates
the lingulid shells, plant remains and miospores
have been found in the deposits this Regional Stage.

The age analogue of the Ubort Regional Stage
of the Lan Regional Superstage in the territory of
the Main Devonian Field is the Gauja Regional
Stage (The Devonian..., 1981; Esin et al., 2000;
Ivanov and Lebedev, 2011). The Ubort Regional
Stage is also correlated in its ichthyofauna compo-
sition with the Yastrebovka Formation in the territory
of the Central Devonian field (Obrucheva, Obru-
cheva, 1977), as well as with the Pashija Regional
Stage widespread on the western slope of the
Urals, in the Volga-Ural region and in the east
central regions of the East European Platform (The
Devonian”®, 1995) and with the same-name Re-
gional Stage which is widespread within the wes-
tern part of the Pripyat Trough (Plax, Kruchek, 2014).

The agnathans and fishes of the Zhelon Regio-
nal Stage of the Lan Regional Superstage of the
Frasnian Stage of the Upper Devonian were estab-
lished in the Svetilovichi 7 borehole (depth range of
224.6 to 273.0 m) and Zhlobin 389 borehole (depth
range of 272.2 to 282.2 m) (Text-Figure 6). In the de-
posits of this Regional Stage the placoderms of
Asterolepis radiata Rohon, Bothriolepis sp., Plourdo-
steus sp., Euarthrodira gen. indet. are mostly abun-
dant, as well as the scales and teeth of the saco-
pterygians of Panderichthys sp., Holoptychius sp.,
Osteolepididae gen. indet., Laccognathus panderi
Gross, Sarcopterygii indet., small plate fragments
of Psammosteus praecursor Obr. and dentine tuber-
cles of the heterostracans of Psammosteiformes
gen. indet. are less numerous. Besides the verteb-
rates, the deposits of this Regional Stage include
single fragments of the lingulid shells, plant re-
mains and miospores.

The Zhelon Regional Stage in its ichthyofauna
composition may be correlated with the Chaplygin
Formation of the Central Devonian Field (Obruche-
va, Obrucheva, 1977; Esin et al., 2000; Moloshni-
kov, 2008), with the Timan Regional Stage of the
South Timan (lvanov, 1991), with the Amata Regio-
nal Stage of the Main Devonian Field (The Devo-
nian..., 1981; Esin et al., 2000) and with same-name
Regional Stage which is developed in the territory
of the Orsha Depression, Latvian Saddle and within
the western part of the Pripyat Trough (Plaksa, 2004;
Plax et al., 2008; Plax, Kruchek, 2014).

The deposits of the Sargaevo Regional Stage of
the Frasnian Stage within the studied area are
poorly described by the ichthyofauna. The verteb-
rates were established in the Skrygalovo and Saria
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Beds of the Regional Stage only in the Zhlobin 389
borehole (depth range of 253.1 to 272.2 m). The ver-
tebrates of the Skrygalovo Beds are represented
by single plates of Plourdosteus sp. and Bothriolepis
cf. cellulosa (Pander), and the Saria Beds - by the
mesomeric plates of Bothriolepis cf. cellulosa (Pan-
der) and rare scales of Moythomasia sp. Together
with the vertebrates there are some invertebrates
(brachiopods, molluscs, etc.), as well as miospores.

The age analogue of the Skrygalovo and Saria
Beds of the Sargaevo Regional Stage in the terri-
tory of the Main Devonian Field are the Snetnaya
Gora and Pskov Beds of the Plavinas Regional
Stage (The Devonian..., 1981; Ivanov, Luksevics,
1996; Esin et al., 2000), in the Southern Timan are -
the lower part of the Ust-Yarega Formation (lvanov,
1991) and in the territory of the Orsha Depression -
the same-name beds of the Sargaevo Regional
Stage (Plaksa, 2004).

The vertebrates from the Vedrichi Beds of the
Sargaevo Regional Stage and the Semiluki Regio-
nal Stage of the Frasnian Stage in the considered
territory have not yet been established.

The ichthyofauna in deposits of the Rechitsa
Regional Stage of the Frasnian Stage was identi-
fied in the boreholes: Babinets P28 (depth range of
3965.7-3985.8 m), Antonovskaya Pl (depth
4029.4 m) and Zhlobin 389 (depth range of 184.0-
201.7 m). According to the literature data (Strati-
graphic..., 1978; Uriev et al., 1992; Esin et al., 2000)
and the research by Plax D.P. (Plax, 2008b), there
are fishes which belong to the placoderms, acan-
thodians and sarcopterygians. The placoderms are
represented by numerous individual plates of Both-
riolepis maxima Gross, the acanthodians - by single
scales of Devononchus laevis (Gross); the sarcop-
terygians - by rare scales and teeth of Holopty-
chius cf. nobilissimus Ag., Onychodus sp. and Rhi-
nodipterus sp. The guide and zonal species of this
assemblage is the species of Bothriolepis maxima
Gross.

The deposits of the Rechitsa Regional Stage
correspond in its ichthyofauna composition to the
Snezha Regional Stage of the Main Devonian Field
(The Devonian..., 1981; Esin et al., 2000), as well
as to the Petin Regional Stage of the Central Devo-
nian Field (Obrucheva, Obrucheva, 1977; Esin et
al., 2000).

The ichthyofauna of the deposits of the Voro-
nezh Regional Stage and the Evlanovo Regional
Superstage of the Frasnian Stage within the studied
area is few in number and has not yet been studied.
The vertebrates of the Chernin Regional Stage of
the Frasnian are as yet unknown. The division and
correlation of the stratigraphic units were done from
the other groups of organic remains.
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THE FACIES RESTRICTIONS OF THE
ICHTHYOFAUNA IN THE DEVONIAN DEPOSITS
WITHIN THE STUDIED AREA

The Lower Devonian (Upper Emsian, notably,
the Vitebsk Regional Stage) shallow-marine terri-
genous and terrigenous-carbonate rocks developed
within the Bobruysk Burial Ridge and the Zhlobin
Saddle contain numerous and taxonomically di-
verse ichthyofauna species. It is restricted mainly
within the interlayers of assorted, fine- and me-
dium-grained sandstones and clayey sandstones,
siltstones, clays, argillites, clayey limestones and
marls. Taxonomically, the ichthyofauna is represen-
ted there by two reliably established subclasses of
the agnathans — thelodonts and heterostracans and
four classes of the fishes — acanthodians, placoderms,
chondrichthyans and osteichthyans. Among the ich-
thyofauna taxa isolated scales, fin spines of various
genera and species of the acanthodians are most abun-
dant in the deposits of the Vitebsk Regional Stage,
discrete plates of some poorly studied placoderm
representatives are more scarce. The chondrich-
thyans, sarcopterydians and actinopterygians are
significantly inferior to the acanthodians, to a lesser
degree — to placoderms in the amount of found ske-
leton elements and their taxonomic diversity. The
thelodonts and heterostracans occur very rarely.
The thelodonts are represented by single scales and
the heterostracans — by separate dentine tubercles
and small fragments of exoskeleton plates. Together
with the vertebrates the phyllopods, inarticulate
brachiopods and miospores occur very often.

The agnathans and fishes of the Middle Devo-
nian Eifelian (Adrov, Osveya, Gorodok and Kostyu-
kovichi Regional Stages) shallow-marine terrigenous
and terrigenous-carbonate deposits, as well as of
lagoonal-sea sulfate-carbonate-clayey sediments
developed within the Zhlobin Saddle and the north-
western slope of the Voronezh Anteclise taxonomi-
cally differ from the representatives of the agna-
thans and fishes that were established in the depo-
sits of the Lower Devonian (Upper Emsian). The hete-
rostracans are represented by rare isolated frag-
ments of dentine tubercles and small fragments of
psammosteid plates. Thelodont scales are absent,
or have not been identified so far. The chondrich-
thyans occur very rarely and are few in number.
The finds of placoderm exoskeletons and the oste-
ichthyans (sarcopterydians and actinopterygians)
essentially increase in amount. Their taxonomic
composition is also different. The generic and spe-
cies composition of the acanthodians is changed.
These are again dominating fishes. Their scales, to
a lesser degree, fin spines are rather abundant
there. As to the lithological restriction of the
skeleton elements of the Eifelian vertebrates these
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are mainly confined to interstratified sandstones,
siltstone, clays, clayey limestones and marls. Car-
bonate-clayey deposits containing gypsum and
anhydrite veins, interbeds and nests do not include
the ichthyofauna, as their enrichment in sulfate
rocks is not favourable to the agnathans and fishes.
The above-named types of rocks include besides
the vertebrates single scolecodonts, shells of ling-
ulids, conodonts and miospores.

The vertebrates of the Middle Givetian (Polotsk
and Ubort Regional Stages) shallow-marine terri-
genous deposits developed within the eastern part
of the Pripyat Trough, Zhlobin Saddle and the north-
western slope of the Voronezh Anteclise contain
numerous and taxonomically diverse ichthyofauna,
which is somewhat richer than that of the Eifelian.
The agnathans and fishes are confined to interstra-
tified sands, sandstones, clays, siltstones and
marls. These are represented by such groups of
the vertebrates, as heterostracans, placoderms,
chondrichthyans and osteichthyans, of which the
first three groups of vertebrates are the most nu-
merous and taxonomically diverse. The heterostra-
cans are represented by separate dentine tuber-
cles, tesserae, scales and small fragments of exo-
skeleton plates; the placoderms — by scales and
small plates and the osteichthyans — by scales,
teeth, jaws, small fragments of bones. As for the
chondrichthyans, these are few in number and ra-
rely occur as separate scales and teeth. Along with
the agnathans and fishes, the inarticulate brachio-
pods, miospores, carbonified plants occur rather
frequently, scolecodons — more rarely.

The restriction of the Upper Devonian vertebrates
within specific lithological varieties and facies is some-
what different than the lithofacies distribution of the
Lower and Middle Devonian agnathans and fishes
mentioned above. So, the finds of Frasnian (Zhelon,
Sargaevo and Rechitsa Regional Stages) vertebra-
tes within the eastern part of the Pripyat Trough, Zhlo-
bin Saddle and the northwestern slope of the Voro-
nezh Anteclise are quantitatively and taxonomically
inferior to the Lower and Middle Devonian ichthyo-
fauna, and these are confined mainly to shallow
normal-marine carbonate, terrigenous and terrige-
nous-carbonate deposits, or more specifically mainly
to siltstones, clays, limestones, clayey limestones,
marls and dolomitic marls. Clayey dolomites and
dolomitic limestones which occur in areas within
these deposits do not contain vertebrates. This fact
may be possibly explained by an adverse effect of
the secondary limestone dolomitization processes
on the safety of fossils, or by insufficient paleaoich-
thyological knowledge of the containing rocks. Rocks
where the skeleton elements of the vertebrates were
found include mainly the isolated placoderm plates,
teeth, scales and bones of sarcopterygians. The den-
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tine tubercles and plates of the heterostracans, acan-
thodian and actinopterygian scales occur rarely
there. The chondrichthyans have not yet been dis-
covered. Sometimes together with the vertebrates
there are scolecodonts, brachiopods, molluscs, co-
nodonts, plants and miospores.

CONCLUSIONS

Some characteristic ichthyofauna assemblages
have been established and studied from terrige-
nous, carbonate-terrigenous, to a lesser extent,
from carbonate deposits of the Lower, Middle and
Upper Devonian of the eastern and southeastern
parts of the territory of Belarus. Their taxonomic
composition has been analyzed, their vertical and
lateral distribution has been traced. The facies re-
strictions within the studied area were demonst-
rated. On the basis of the studies of some-new bo-
reholes the list of the representatives of different
groups of the ichthyofauna at the level of genera
and species not previously known in the territory of
Belarus was supplemented. The distinguished
stratigraphic assemblages of the agnathans and
fishes with their systematic belonging ascertained
and their taxonomic composition changes allowed
rather detailed division of the Devonian deposits.
An analysis of the ichthyofauna permitted the
division of their enclosing rocks into the regional
stages and beds, dating their age and making their
stratigraphic correlation with well-studied sections
in the territory of Belarus and the neighboring re-

gions (Ukraine, Russia and the Baltic States),
which have a rich taxonomically ichthyoassemb-
lage with characteristic taxa for each specific age.
This makes for the importance of using the ichthyo-
fauna in the stratigraphic division and correlation of
coeval Lower, Middle and Upper Devonian deposits
and also supplements the ichthyofaunistic descrip-
tion of a number of subdivisions of the new Strati-
graphic Chart of the Devonian deposits of Belarus
(2010). The study of fossil agnathans and fishes is
also of basic importance for the needs of geological
practice: for solving some specific problems of ex-
ploratory, surveying and other works.
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CTPATbITPA®IYHbBIA KOMMAEKCHI IXTbIA®AYHbI
N3BOHCKIX ALKNALAY YCXOLY | MAYAHEBATFA-YCXOAY BENAPYCI
[03.M1. Mnakc

Y apTukyne BblknaA3eHbl BblHiKi NaneaixtbiffariyHara BbIBYYIHHSA KepHa CBigpaBiH A3fpalkas 2p, AHTO-
Hayckas P1, babiHel, P28, Acinosiubl 6, Babpyickas 691/2, NlyubiHckas 753, NlyublHckas 763; JlyublHckas 772,
YXno6iH 389, Paravoyckas 736, Paradoyckas 732, bepabhx 1, Xouimck 1, CeAuinasiybl 7 i CeAyinasiyubl 18, npaby-
paHbIX Ba YCXOL4HSAI i nayaHEBa-YCXOAHAN yacTkax benapyci y Mexax yexoaHsii yacTki Mpbinsukara npariyy,
Babpyiickara naxasaHara BbICTyny, XXno6iHckaii cegnasiHbl i NayHOYHA-3aX04HATa CXiny BapoHexckai aHTaki-
3bl, @ Takcama s nayHarbl iHpapmaubli BbIKapbICTaHbl fiTapaTypHbIs KpbIHiLbl, Y SKiX anicaHbl abo y3ragsaoyua
3HaxXOAKI palTaK [3BOHCKIX XPbIOETHBIX § MeXaXx BblIlai af3HauaHbIX TIKTaHIYHbIX CTPYKTYP. 3pobieHa cTparbl-
rpacpiyHae pacunsiHeHHe AEBOHCKIX afknagay na CycTpaThbiX Y iX KOMaekcax Xpbl6eTHbIX | KipayHiubIX TakCOHax
OACCKIBIYHbIX | Pblb, @ Takcama BblkaHaHa Na Xpbl6eTHbIX cynacTayneHHe afknafay 3 yTBapaHHAMI Taro X
camara y3pocTy, skia pasBiTbl, K YHYTpbl benapyci, Tak i na-3a sie Mexami - Ha CyMeXHbIX T3pbITOpbISX YKpai-
Hbl, Pacii i kpaiH Bantbli. Y apTblkyne Takcama icTOTHa nanoyHeHbl BAAOMbI paHel cknag CTpatbirpadiyHbix
komnaekcay XpblOeTHbIX, NpagcTayfeHsl NoyHbl ix chic i NpbIBOA3ILLA iX cTpaTbirpadiyHae pacnayclogpkaHHe i
pasrnagpxeaella ix ayblsaibHae npbicracaBaHHe.

CTPATUTPA®NYECKNE KOMMIEKCbHI NXTUO®AYHbI
JEBOHCKWX OTNOXEHWNN BOCTOKA N HOFO-BOCTKA BENIAPYCU
.M. Mnakc

B cTatbe npuBOAATCA pe3ynbTaTbl NaseouxTUONIONMUECcKOro U3yYeHns kepHa CKBaxuH Asepeukas 2p,
AHTOHOBCKas P1, babuHen P28, OcunoBuum 6, Bobpyiickas 691/2, JlyunHckas 753, JlyunHckas 763; JlyunH-
ckas 772p, XXnobuH 389, Porauesckasi 736, Porauesckas 732, bepabix 1, XoTumck 1, CBeTunoBnun 7 u
CseTunosuun 18, npobypeHHbIX B BOCTOYHOI M HOro-BOCTOUHON YacTsax benapycu B npegenax BOCTOYHONA Ya-
ctv MpunsTckoro npornéa, bobpyiickoro norpe6eHHoro BeiCTyna, XXI0BUHCKOW CeANOBUHLI 1 CEBEPO-3anaj-
HOro CKNOHa BOPOHEXCKOW aHTeKNn3bl, a Takxe A1 NOSHOTbI MHAOPMALMK UCNO/b3YITCA NNTEpaTypHble
WCTOYHMKKM, B KOTOPbIX OMUCAHbI MM YNOMSIHYTbI HAXOAKA LEBOHCKMX NO3BOHOYHbLIX B Mpejenax Bbllleykas3aH-
HbIX TEKTOHUYECKUX CTPYKTYP. BbINO/HEHO CTpaTUrpachuyeckoe pacuseHeHne AeBOHCKUX OT/I0KEHUI No ycTa-
HOB/IEHHbIM B HUX KOMM/IEKCAM MO3BOHOYHbIX W PYKOBOAALLNM TaKCOHAM GECYesIIOCTHBLIX W pblb, a Takke Mo
MO3BOHOYHLIM CAi€1aHO COMOCTaB/IEHNE OT/IOXEHWIA C OLHOBO3PACTHbIMIU 06pa30BaHUAMM, PA3BUTLIMU Kak
BHYTpW benapycu, Tak 1 3a ee npegenamu, a UMEHHO, Ha CMEXHbIX TeppUTOpUAX YkpauHbl, Poccun u ctpaH
Bantuu. B cTaTbe Takxe CyL,eCTBEHHO MOMOJIHEH M3BECTHLIA paHee cocTaB CTpaTurpauyecknx KOMNIeKkcoB
MO3BOHOYHbIX, NPEACTABNEH NOMHbIA X CMUCOK, NPUBELEHO UX CTpaTUrpaduyeckoe pacnpocTpaHeHue u pac-
CMOTpeHa ux haynanbHas NpuypoYEeHHOCTb.
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