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The paper presents the results of the palaeoichthyological 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 
to 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 depos its  are w idespread 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 southern 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.

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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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 772д, 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, II, III, 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 д (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

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., 5
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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 772д; 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.

О
<:
<

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

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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STRATIGRAPHIC ICHTHYOFAUNA ASSEMBLAGES OF THE DEVONIAN DEPOSITS IN THE EAST...

О
<:
<

Plate I -  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 
^  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-

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 II -  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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^  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 
^  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 
^  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

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 trite r 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 III -  Heterostracan plate fragments and dentine tubercles, placoderm skeleton elements, as well 
as acanthodian scales from the Luchin 772д, 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 772д 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 772д borehole, depth 249.8 m, x40, plate fragment in 
external view, Vitebsk Regional Stage, Lepel Beds. Figure 17 -  Laliacanthus singularis Kar.-Tal. Specimen 
^  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 ^  84/2-10q. 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 
^  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-

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.
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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 ^  84/2-10ч. Khotimsk 1 borehole, depth 511.2 m, x70, scale in 
crown view, Adrov Regional Stage. Figure 12 -  Euselachian-type scale. Specimen ^  84/2-10и. Khotimsk 1 bore
hole, depth 511.2 m, x90, scale in crown view, Adrov Regional Stage. Figure 13 -  Euselachian-type scale. 
Specimen ^  84/2-10o. 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 
^  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).

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 ^  86/30-1b. Berdyzh 1 borehole, depth 232.0 m x100, scale in 
external view, Polotsk Regional Stage, Stolin Beds. Figure 9 -  Actinopterygii indet. Specimen ^  84/4-1b. 
Khotimsk 1 borehole, depth 512.6 m, x50, scale in external view, Adrov Regional Stage.
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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

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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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 (Ivanov, 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). 

b: The deposits of the Sargaevo Regional Stage of
^  the Frasnian Stage within the studied area are 
!5 poorly described by the ichthyofauna. The verteb- 
<  rates were established in the Skrygalovo and Saria

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 (Ivanov, 
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 
3 9 6 5 .7 -3 9 8 5 .8  m), Antonovskaya P1 (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 litho log ica l restriction of the 
skeleton elements of the Eifelian vertebrates these

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 supplem ented. 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 perm itted 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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СТРАТЫГРАФІЧНЫЯ КОМПЛЕКСЫ ІХТЫЯФАУНЫ 
ДЭВОНСКІХ АДКЛАДАЎ УСХОДУ І ПАЎДНЁВАГА-ЎСХОДУ БЕЛАРУСІ

Дз.П. Плакс
У артикуле выкладзены вынікі палеаіхтыялагічнага вывучэння керна свідравін Азярэцкая 2р, Анто- 

наўская Р1, Бабінец Р28, Асіповічы 6, Бабруйская 691/2, Лучынская 753, Лучынская 763; Лучынская 772д, 
Жлобін 389, Рагачоўская 736, Рагачоўская 732, Бердыж 1, Хоцімск 1, Свяцілавічы 7 і Свяцілавічы 18, прабу- 
раных ва ўсходняй і паўднёва-ўсходняй частках Беларусі ў межах усходняй часткі Прыпяцкага прагіну, 
Бабруйскага пахаванага выступу, Жлобінскай седлавіны і паўночна-заходняга схілу Варонежскай антэклі- 
зы, а таксама для паўнаты інфармацыі выкарыстаны літаратурныя крыніцы, у якіх апісаны або ўзгадваюцца 
знаходкі рэштак дэвонскіх хрыбетных ў межах вышэй адзначаных тэктанічных структур. Зроблена страты- 
графічнае расчляненне девонскіх адкладаў па сустрэтых у іх комплексах хрыбетных і кіраўнічых таксонах 
бяссківічных і рыб, а таксама выканана па хрыбетных супастаўленне адкладаў з утварэннямі таго ж 
самага ўзросту, якія развіты, як унутры Беларусі, так і па-за яе межамі -  на сумежных тэрыторыях Украі- 
ны, Расіі і краін Балтыі. У артыкуле таксама істотна папоўнены вядомы раней склад стратыграфічных 
комплексаў хрыбетных, прадстаўлены поўны іх спіс і прыводзіцца іх стратыграфічнае распаўсюджанне і 
разгляджваецца іх фацыяльнае прыстасаванне.

СТРАТИГРАФИЧЕСКИЕ КОМПЛЕКСЫ ИХТИОФАУНЫ 
ДЕВОНСКИХ ОТЛОЖЕНИЙ ВОСТОКА И ЮГО-ВОСТКА БЕЛАРУСИ

Д.П. Плакс
В статье приводятся результаты палеоихтиологического изучения керна скважин Азерецкая 2р, 

Антоновская Р1, Бабинец Р28, Осиповичи 6, Бобруйская 691/2, Лучинская 753, Лучинская 763; Лучин- 
ская 772д, Жлобин 389, Рогачевская 736, Рогачевская 732, Бердыж 1, Хотимск 1, Светиловичи 7 и 
Светиловичи 18, пробуренных в восточной и юго-восточной частях Беларуси в пределах восточной ча
сти Припятского прогиба, Бобруйского погребенного выступа, Жлобинской седловины и северо-запад
ного склона Воронежской антеклизы, а также для полноты информации используются литературные 
источники, в которых описаны или упомянуты находки девонских позвоночных в пределах вышеуказан
ных тектонических структур. Выполнено стратиграфическое расчленение девонских отложений по уста
новленным в них комплексам позвоночных и руководящим таксонам бесчелюстных и рыб, а также по 
позвоночным сделано сопоставление отложений с одновозрастными образованиями, развитыми как 
внутри Беларуси, так и за ее пределами, а именно, на смежных территориях Украины, России и стран 
Балтии. В статье также существенно пополнен известный ранее состав стратиграфических комплексов 
позвоночных, представлен полный их список, приведено их стратиграфическое распространение и рас
смотрена их фациальная приуроченность.
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