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УДК 563.61 
 

Yu. U. Zaika 
Unitary Enterprise “Geoservice”, 53 Yanki Maura St., 220036 Minsk, the Republic of Belarus,  

+375 (17) 360 03 27, yu_z@tut.by 
 
 

FRASNIAN TABULATA AND RUGOSA CORALS FROM THE GRALIOVA QUARRY 
(VITEBSK REGION OF BELARUS, WESTERN PART OF THE MAIN DEVONIAN FIELD) 

 
The paper covers the taxonomic composition, living conditions and stratigraphic distribution of Tabulate and 

Rugose corals in the Middle Frasnian (Upper Devonian) deposits exposed in the Graliova quarry. This locality is 
confined to the Orsha Depression and to the western part of the Main Devonian Field (MDF). The following species are 
reported: Mastopora compacta (Tchernуchev), Syringopora fragilis Sokolov, Scoliopora denticulata (Milne-Edwards et 
Haime), Thamnopora cervicornis (Blainville), Thamnopora polyforata (Schlotheim), Аlveolites suborbicularis Lamarck 
(Tabulata), Disphyllum paschiense (Soshkina) and Hexagonaria arctica (Meek) (Rugosa). Representatives of the tabulate 
coral genera Scoliopora and Syringopora are not common in other parts of the MDF, whereas the genus Aulopora, which 
is prevalent in most of the MDF, is absent in coral assemblages revealed in the Graliova quarry. Thus it can be concluded, 
that the Middle Frasnian fauna of the Orsha Depression is not completely identical to the fauna of the MDF. This 
specificity must be taken into account when correlating the Middle Frasnian strata within the Orsha Depression, as well 
as between this region and the rest of the MDF. 

Key words: Corals; Tabulata; Rugosa; Devonian; Middle Frasnian; Orsha Depression; Main Devonian Field. 
Fig. 8. Ref.: 27 titles.  
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КАРАЛЫ TABULATA І RUGOSA ФРАНСКАГА ЯРУСА З КАР’ЕРА «ГРАЛЁВА» 
(БЕЛАРУСЬ, ВІЦЕБСКІ РАЁН, ЗАХОДНЯЯ ЧАСТКА  

ГАЛОЎНАГА ДЭВОНСКАГА ПОЛЯ) 
 

У публікацыі разглядаецца таксанамічны склад, умовы існавання і стратыграфічнае пашырэнне табулят  
і ругоз (каралы) у адкладах сярэдняга пад’яруса франскага яруса (верхні дэвон), ускрытых кар’ерам «Гралёва». 
Гэтае месцазнаходжанне прымеркавана да Аршанскай упадзіны і да захаду Галоўнага дэвонскага поля (далей — 
ГДП). Прыведзены наступныя віды каралаў: Mastopora compacta (Tchernуchev), Syringopora fragilis Sokolov, 
Scoliopora denticulata (Milne-Edwards et Haime), Thamnopora cervicornis (Blainville), Thamnopora polyforata 
(Schlotheim), Аlveolites suborbicularis Lamarck (Tabulata), Disphyllum paschiense (Soshkina) і Hexagonaria arctica 
(Meek) (Rugosa). Прадстаўнікі радоў табулят Scoliopora і Syringopora не характэрны для іншых частак ГДП, у той 
час як род Aulopora, які шырока прадстаўлены амаль паўсюль у ГДП, у каралавых асацыяцыях кар’ера «Гралёва» 
не выяўлены. Можна зрабіць выснову аб тым, што сярэднефранская фаўна Аршанскай упадзіны не зусім 
ідэнтычна фаўне ГДП. Яе адметнасць павінна ўлічвацца пры карэляцыі адкладаў сярэдняга франу як у межах 
Аршанскай упадзіны, так і паміж гэтым рэгіёнам і іншымі часткамі ГДП. 

Ключавыя словы: каралы; табуляты; ругозы; дэвон; сярэднефранскі пад’ярус; Аршанская ўпадзіна; 
Галоўнае дэвонскае поле. 

Мал. 8. Бібліягр.: 27 назваў. 
 
 

Introduction. A thick sequence of the Frasnian (Upper Devonian) secondary dolomites and 
subordinate clays and argillites are exposed in the Graliova quarry (in some sources also written as 
Gralevo or Hraliova quarry) (Figure 1).  

                                                 
1© Zaika Yu. U., 2020 
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 — locality of the Graliova quarry / месца размяшчэння 
кар’ера «Гралёва»; 

— area of distribution of the Frasnian deposits / плошча 
пашырэння франскіх адкладаў 

 
Figure 1. — Location of the Graliova quarry. The area of distribution  

of Frasnian strata is given in accordance with [3] 
 

Малюнак 1. — Месца знаходжання кар’ера «Гралёва».  
Пашырэнне франскіх адкладаў прыведзена паводле [3] 

 
 
The exposed strata contain abundant organic remains, including corals which are 

characterized by mass occurrences. The previously published preliminary data on the Frasnian corals of 
this locality [1; 2] are supplemented in this article by additional new collections. Provided that 
detailed data on other fossil groups of this region are available in the future, the obtained 
information will be useful for intra- and interregional stratigraphic correlation. 

 

Material and methods. The studied material was collected from dolomite beds cut by the 
quarrying process as well as from dolomite debris. The lower part (approximately 20 m) of the do-
lomite succession is not directly accessible, since it is mined underwater using blasting and 
dragline excavation; coral samples from this interval were collected only from debris. Additional 
geological information was provided to the author by D. P. Plax (Belarusian National Technical 
University, Minsk) who studied drill cores of prospecting boreholes. 

Due to dolomitization and leaching, most of the collected material is represented by external 
molds and recrystallized specimens. However, less commonly, some well-preserved specimens 
were found in flint nodules occurring within the dolomites. 

Coral specimens were imaged using the OGME-P2 binocular microscope, and Sony DSC-H10 
and FinePix S3300 digital cameras. 

The studied material is stored in the author’s collection (Minsk, Belarus). 
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Geological setting. The following depositional units are exposed in the Graliova quarry 
from bottom to top (Figure 2). 

Unit 1: bluish-green-gray dolomitic marlstone with fish remains. The roof occurs at the 
depth of about 70—75 m. Fish fossils indicate Saria Beds (Sargayevo Formation) assignment of 
Units [4—6]. 

Unit 2: the Unit is subdivided into two parts. The lower part is represented by dark-gray and 
gray fine-crystalline dolomite with bands of blue-gray clay. The fossil assemblage, collected from 
debris, includes tabulate corals Mastopora compacta (Tchernychev), rugose corals Hexagonaria 
arctica (Meek), stromatoporoids and gastropods. The upper part of Unit 2 consists of gray-brown 
fine-crystalline massive or thick-bedded dolomite. The following fossils were collected from 
debris: tabulate corals Thamnopora cervicornis (Blainville), Аlveolites suborbicularis Lamarck, 
Syringopora fragilis Sokolov, rugose corals: Disphyllum paschiense (Soshkina) and Pterorrhiza 
sp., stromatoporoids, crinoids, brachiopods, gastropods, trace fossils and presumably algae. 
Together both parts of Unit 2 are approximately 5 to 10 m thick. The Unit can be tentatively 
correlated with the Vedrichi Beds of the Sargayevo Formation and partly with the lower part of the 
Semiluki Formation. 

Unit 3: gray and yellow-brown, bedded dolomite, with bands of bituminous dolomite and 
gray-brown to black bituminous dolomitic argillite with Charophyta oogonia. The upper part of 
Unit 3 is exposed above the water level and is represented by yellow-gray, fine-grain, thin-bedded 
and laminated dolomite with separate thick beds of dolomite and bituminous foliated argillite.  
In this part of the Unit the following fossil association was revealed: tabulate corals Syringopora 
fragilis Sokolov (in dolomites), small-sized brachiopods and gastropods (in dolomites and in 
bituminous dolomites), and trace fossils (both in dolomites and argillites). Unit 3 is about 7—10 m 
thick. It may be stratigraphically equivalent to the Moiseyevka Beds (Semiluki Formation) in the 
Zhlobin Saddle and Prypiat Trough [3]. 

Unit 4: yellow-gray, massive and thick-bedded, dense, thoroughly burrowed dolomite, pene-
trated by numerous trace fossils or by algal external molds. Amongst the other fossils, rare internal 
molds of gastropods were collected from dolomite debris. Unit 4 is approximately 2 m thick. 

Unit 5: gray-yellow, bedded, fractured dolomite with bands of light-yellow dolomitic 
powder. It can be easily recognized by regular horizons of flints enclosing diverse fossil as-
semblage: tabulate corals Scoliopora denticulata (Milne-Edwards et Haime), Thamnopora cervi-
cornis (Blainville), Thamnopora polyforata (Schlotheim), Аlveolites suborbicularis Lamarck, 
rugose corals Disphyllum sp. and Hexagonaria sp., porifers, stromatoporoids, annelids, brachio-
pods, gastropods, and trace fossils. Corals, trace fossils and (or) algal molds occur also in dolomite 
beds enclosing the flints. The Unit is 5.5 m thick in the north-western part of the quarry, but in 
other parts the thickness may be different due to the presence of stromatoporoid-coral buildups. 
Fragments of the buildups were found by the author in 2001 in the central part of the quarry now 
abandoned and flooded. Unit 5 can be tentatively correlated with the Buinovichi Beds (the 
Semiluki Formation) of the Prypiat Trough [3], although some authors suggest assigning it to the 
Verkhovie Beds of the Orsha Depression and correlating it with the Buregi Beds of the MDF [7]. 

Unit 6: gray, cavernous dolomite, with numerous molds of brachiopods, stromatoporoids and 
the tabulate coral Thamnopora cervicornis (Blainville), about 1.5 m thick. 

Unit 7: incoherent grayish and yellowish grained dolomite, dolomitic sand and powder, 
about 1,5 m thick. 

Unit 8: light-gray, yellowish, bedded dolomite with bands and layers of blue-green clay and 
whitish dolomitic powder, about 1.5 m thick. The Unit is lithologically similar to the lower part of 
the Azerets Beds (Semiluki Formation) of the Prypiat Trough [3]. 

Unit 9: yellow, burrowed, thick-bedded dolomite, penetrated by numerous trace fossils and 
(or) molds of tubular algae, about 2 m thick. 
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Figure 2. — Occurrence of corals (Graliova quarry, Middle Frasnian) 
 

Малюнак 2. — Распаўсюджванне каралаў  
(кар’ер «Гралёва», сярэднефранскі пад’ярус) 

 
 
The top part of the Devonian section in the Graliova quarry is a 1 m thick light-yellow, 

bedded dolomite (Unit 10). It is overlain by Upper Cenozoic sandy and clayey deposits. 
According to some published data, tabulate corals Thamnopora and Alveolites also occur in  

a stratigraphically younger dolomite unit, exposed along the banks of the West Dvina River.  
This unit was assigned to the Verkhovie Beds [3] and was correlated with the Buregi Beds of the 
MDF [8]. After Vitebsk hydroelectric station had been built, most noticeable outcrops of the Ver-
khovie Beds were flooded, with the exception of some local sections in abandoned quarries 
(“Viarkhouye” and “Ruba”). 

 
Taxonomic composition of corals. New collections allow to revise the previously reported 

data on the Frasnian corals from the Graliova quarry [1; 2]. Currently, the list of coral taxa from 
this locality is as follows: 

Tabulate corals: 
Mastopora compacta (Tchernychev, 1941) 
Thamnopora cervicornis (Blainville, 1830) 
Thamnopora polyforata (Schlotheim, 1820) 
Аlveolites suborbicularis Lamarck, 1801 
Scoliopora denticulata (Milne-Edwards et Haime, 1851) 
Syringopora fragilis Sokolov, 1952 

Rugose corals: 
Disphyllum paschiense (Soshkina, 1939) 
Hexagonaria arctica (Meek, 1867) 

In addition to the mentioned above, some of the collected specimens were not identified up 
to the species level due to their incomplete preservation. Supposedly they belong to the rugose 
coral genera Hexagonaria, Pterorrhiza and Disphyllum. 
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Tabulate corals 
 

Mastopora Sokolov, 1952 
 

Mastopora compacta (Tchernychev, 1941) (Figure 3, a) 
Material: one corallum, Unit 2 (lower part). Consists of few auloporoid corallites,  

0.9—1.1 mm in diameter, which bend upwards and rise above their basal surface. Septal for-
mations and tabulae not found. The corallum is encrusted by a stromatoporoid coenosteum along 
its perimeter. 

Occurrences. Mastopora compacta (Tchernychev) is reported here from the Orsha De-
pression for the first time. The species is widespread in Frasnian of the MDF [9; 10], Timan [11], 
Kuznets Basin [12]. Similar representatives of Mastopora were described also from Givetian of 
Kuznets Basin and Altai-Sayan region [13; 14]. 

 
Syringopora Goldfuss, 1826 

 
Syringopora fragilis Sokolov, 1952 (Figures 3, b—g) 
Material: fragmentary specimens, in Units 2 (upper part) and 3 (in dolomites). Coralla from 

the thin-layered dolomite of Unit 3 resemble “creeping bushes”, with widely spaced corallites.  
In contrast to them, specimens from the thick-bedded and massive dolomites of Unit 2 consist of 
vertical, closely spaced corallites (usually less than 2 diameters apart). Corallite diameters are 
about 1.0—1.3 mm (Unit 3) and 1.3—1.8 mm (Unit № 2). Connecting tubuli in specimens from 
Unit 3 not found, whereas in coralla from Unit 2 connecting tubuli rare, about 0.5—0.9 mm in 
diameter. Corallite wall thickness about 0.2 mm. Septal spines not observed. Tabulae forming 
syrinx, poorly preserved. 

Despite significant morphological differences between Syringopora from Units 2 and 3, both 
populations, according to the author, belong to the same species. Differences can be the result of 
the influence of specific living conditions, especially during the time of formation of Unit 3. 

Occurrences. Syringopora fragilis Sokolov occurs in Upper Frasnian of the Central 
Devonian Field (Evlanovo Formation) and South Timan, and in Lower Famennian of  
Kuzbass [10—12]. 

Remarks. 1. Previously there was no reliable data on the presence of this genus in the MDF. 
The only exception was a specimen of Syringopora sp. reported by B. B. Tchernychev [9] from the 
Svinord Beds, although B. S. Sokolov [10] suggested that this specimen should be assigned  
to Thecostegites. 

2. The above described material fills the Middle Frasnian stratigraphic gap in the range of 
the genus Syringopora in the East-European Platform. 

3. Several species of Syringopora were previously described from Upper Devonian of the 
East-European Platform [10—12]. Typical for them are rare communications and the average 
corallite diameters of about 1.0 to 2.0 mm. These species include S. fragilis Sokolov and S. heckeri 
Sokolov (the Upper Frasnian, the Livny Formation and the Famennian Zadonsk Formation of the 
Central Devonian Field). Very similar to them is Syringopora cf. volkensis Tchernychev, reported by 
V. N. Dubatolov [12] from the Upper Frasnian Glubokinskiy Formation of Kuzbass. It is very 
likely that all the above listed representatives of Syringopora belong to the same widespread 
Upper Devonian species — S. fragilis Sokolov (sensu lato).  
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Figure 3. — Tabulate corals Mastopora and Syringopora: а — Mastopora compacta (Tchernychev),  
No. Hrl-2\1D, Unit 2, lower part (debris), М — Mastopora corallum, st — stromatoporoid coenosteum; 
b—g — Syringopora fragilis Sokolov, Unit 2, upper part (debris), sr — syrinx, t — remnants of 
communications (tubuli), b (No. Hrl-2\2D), d (No. Hrl-2\3D), f (No. Hrl-2\4D), g (No. Hrl-2\3D) — mature  
 

syringoporoid corallum, c (No. Hrl-2\4D), e (No. Hrl-2\5D) — initial auloporoid growth form 
 
Малюнак 3. — Табуляты Mastopora і Syringopora: а — Mastopora compacta (Tchernychev),  
№ Hrl-2\1D, адвалы парод ніжняй часткі інтэрвалу 2, М — паліпняк Mastopora, st — цэнастэум 
Stromatoporoidea; b—g — Syringopora fragilis Sokolov, № Hrl-2\2D, адвалы парод верхняй часткі 
інтэрвалу 2, sr — лейка (syrinx), t — рэшткі злучальных трубак, b (№ Hrl-2\2D), d (№ Hrl-2\3D),  
f (№ Hrl-2\4D), g (№ Hrl-2\3D) — дарослая сірынгапароідная форма паліпнякоў, c (№ Hrl-2\4D),  
 

e (№ Hrl-2\5D) — пачатковая аўлапорападобная форма 
 

 
Thamnopora Steininger, 1831 

 
Thamnopora cervicornis (Blainville, 1830) (Figures 4, a—g) 
Material. Coralla very abundant, locally forming mass accumulations, in Units 2 (upper 

part), 5 and 6. Commonly represented with fragmentary digitate specimens about 8.0—15 mm in 
diameter, and with their external molds (Figures 4, a—d). Diameter of tabularium in the corallites 
of the peripheral zone usually 1.0—1.5 mm, and the same as the corallite wall thickness. Mural 
pores frequent, arranged about 0.5—1.5 mm apart. 

In contrast to numerous distal ramose fragments of coralla, their proximal parts are  
almost unknown. The only exception in the author’s material is an encrusting specimen attached to 
a cast of another fossil (Figures 4, e—g). This corallum is almost identical to the Thamnopora 
ilmenica (Tchernychev) from eastern regions of the MDF [9; 10]. It is notable that habitus and 
dimensions of corallites of the encrusting specimen are similar to those of usual digitate fragments 
of Th. cervicornis.  
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Figure 4. — Tabulate corals Thamnopora: а—g Thamnopora cervicornis (Blainville); а — No Hrl-2\6D, 
Unit 5 (flint nodule), mould of corallum; b—g — Unit 2, upper part: b (No. Hrl-2\7D) — fragmentary 
corallum, с (No. Hrl-2\7D) — transverse split surface, d (No. Hrl-2\7D) — apical part of corallum;  
e, f, g — No. Hrl-2\8D, Unit 2 (upper part): e, f — encrusting corallum, g — marginal (distal) 
corallites of encrusting corallum; h, i — Thamnopora polyforata (Schlotheim), No. Hrl-2\9D, Unit 5  
 

 

(flint nodule), h — fragmentary dichotomous corallum, і — apical part of corallum 
 

Малюнак 4. — Табуляты Thamnopora: а—g Thamnopora cervicornis (Blainville); а — № Hrl-2\6D, 
крэмневая канкрэцыя з інтэрвалу 5, адбітак і злепак паліпняка; b—g — адвал парод верхняй 
часткі інтэрвалу 2: b (№ Hrl-2\7D) — фрагментарны паліпняк, с (№ Hrl-2\7D) — папярочны 
скол паліпняка, d (№ Hrl-2\7D) — апікальны ўчастак паліпняка; e, f, g — № Hrl-2\8D, адвал 
парод верхняй часткі інтэрвалу 2: e, f — інкрустуючы паліпняк, g — караліты дыстальнага 
ўчастку паліпняка; h, i — Thamnopora polyforata (Schlotheim), № Hrl-2\9D, крэмневая канкрэцыя  
 

з інтэрвалу № 5, h — фрагментарны дыхатамічны паліпняк, і — апікальны ўчастак паліпняка
 
 
This agrees with an earlier note by B. S. Sokolov [10] about the affinity of Th. ilmenica and  

Th. cervicornis. It can be further assumed that the encrusting specimen is a proximal part of  
Th. cervicornis corallum, or its specific growth form. It should be taken into consideration that 
some Recent corals are able to intergrade between branching and encrusting growth forms under 
different living conditions [15]. Therefore it can be suggested that Th. ilmenica, as a probable 
growth form or a proximal part of Th. cervicornis, is its junior synonym. 
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The almost complete absence of proximal parts of coralla of Th. cervicornis may indicate 
that their distal branching fragments were able to survive and grow further after being broken off 
by sea waves and storms, similar to some Recent ramose corals. 

Occurrences. Givetian of West Europe, Givetian and Frasnian of East-European Platform, 
Urals, Siberia, Middle Asia [10; 12; 14]. In Belarus: Middle Frasnian (Semiluki Fromation) of 
Orsha Depression, Zhlobin Saddle and Prypiat Trough [1; 2]. 
 

Thamnopora polyforata (Schlotheim, 1820) (Figures 4, h, i) 
Material. Comparatively rare fragments of distal parts of coralla in Units 2 (upper part) and 

5. Coralla ramose, digitate, about 5.0—6.0 mm in diameter. Corallite wall about 0.3—0.5 mm thick 
in the peripheral zone of corallum. Mural pores in the central zone spaced at 0.5—0.7 mm apart 
and absent in the peripheral zone. Tabulae and septa not found. 

Occurrences. Givetian and Frasnian of North America and Eurasia [10; 12; 13; 16]. In Bela-
rus: Middle Frasnian of the Orsha Depression [10], Middle Frasnian (the Semiluki Formation) of 
the Prypiat Trough and Zlobin Saddle [1; 2; 17]. 

 
Аlveolites Lamarck, 1801 

 
Аlveolites suborbicularis Lamarck, 1801 (Figures 5, а—d, g) 
Material. Numerous coralla and their molds in Units 2 (upper part), 5 and 6. Shape of 

coralla usually irregular, from laminar and flattened to massive, rarely discoid. Corallites vary 
from elongated semilunar to oval, rounded and triangular, about 0.8 mm wide and 0.4—0.5 mm 
high. Tabulae frequent, horizontal. Mural pores numerous. Septal spines well developed. 

Occurrences. Middle Devonian of Western Europe; almost cosmopolitan in Frasnian [10]. 
In the Urals ranges up to Upper Frasnian [10]. In Belarus: Middle Frasnian (the Semiluki 
Formation) of the Orsha Depression, Zhlobin Saddle and the Prypiat Trough [1; 2; 10; 17]. 

Remarks. The species is usually cohabits with Rugose corals, annelids and other organisms 
(Figures 5, b, c). 

 
Scoliopora Lang, Smith, Thomas, 1940 

 
Scoliopora denticulata (Milne-Edwards et Haime, 1851) (Figures 6, а—f) 
Material. Numerous fragments of coralla in Unit 5; some specimens from dolomite debris 

may come from the upper part of Unit 2 as well. Coralla ramose, about 4-6 mm in diameter and up 
to 15 mm in branching zones. Vertical corallites of the central zone bend at the right angle and 
form the peripheral zone (Figure 6, f) characterized by thickened walls, penetrated by numerous 
mural pores (Figure 6, е). Corallites in the peripheral zone alveolitoid, sub-oval and meandric 
(Figures 6а-с), with maximal diameters of inner space up to 0.7—0.9 mm. Septal spines well-
developed, arranged in single row (Figure 6, b). Calices in the apical zones of coralla are 
subalveolitoid and irregular-polygonal, with small septal spines (Figure 6, с). 

Occurrences. Givetian and Frasnian of Eurasia [13; 18]. The species is reported here from 
Middle Frasnian (Semiluki Formation) of the Orsha Depression for the first time. 

Remarks. 1. The previous references to the “Alveolites ramosa” from the Verkhovie Beds 
near Vicebsk [3] probably refer to misinterpreted Scoliopora denticulata (Milne-Edwards et 
Haime). 

2. Some specimens of Scoliopora denticulata (Milne-Edwards et Haime) from flints of Unit 
5 are encrusted by sponges. 
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Figure 5. — Tabulate corals Аlveolites suborbicularis Lamarck: а, g — No. Hrl-2\10D, Unit 2, 
upper part (debris), а — apical part of corallum growth center, g — frontal view of calices; b — 
No. Hrl-2\11D, probably Unit 2, upper part (debris), laminar corallum, al — probably tubular algae; 
с — No. Hrl-2\12D, probably Unit 2, upper part (debris), basal surface of discoid corallum initially 
growing on organic object (“i”); d, е — No. Hrl-2\13D, Unit 5 (flint nodule), d — knob-shaped 
corallum, е — commensal annelid Spirorbis omphaloides Goldfuss in basal part of corallum 
(location of the commensal is shown with an arrow); f — No. Hrl-2\14D, probably Unit 2, upper  
 

part (debris), cast of commensal annelid Spirorbis omphaloides Goldfuss on corallum surface 
 

Малюнак 5. — Табуляты Аlveolites suborbicularis Lamarck: а, g — № Hrl-2\10D (адвал 
верхняй часткі інтэрвалу 2), а — апікальная частка цэнтра росту паліпняка, g — кубкі 
каралітаў у франтальнай плоскасці; b — № Hrl-2\11D (верагодна, адвал верхняй часткі 
інтэрвалу 2), пластынчаты паліпняк, al — верагодна, сімбіятычныя водарасці; с — № Hrl-2\12D 
(верагодна, адвал верхняй часткі інтэрвалу 2), базальная паверхня дыскападобнага 
паліпняка, нарослага на арганічны аб’ект (“i”); d, е — № Hrl-2\13D (крэмневая канкрэцыя  
з адвалу інтэрвалу 5), d — жаўлакападобны паліпняк, е — каменсал Spirorbis omphaloides 
Goldfuss (Annelida) у базальнай частцы паліпняка Аlveolites (палажэнне сімбіёнта паказана 
стрэлкай); f — № Hrl-2\14D (з адвалу верхняй часткі інтэрвалу 2), ядро каменсала Spirorbis  
 

omphaloides Goldfuss (Annelida) на паліпняку Аlveolites 

Ре
по
зи
то
ри
й Б
ар
ГУ



 
 
 

Общая биология                                                                                                                                                       Выпуск 8/2020 
 
 

19 

 
 
Figure 6. — Tabulate corals Scoliopora denticulata (Milne-Edwards et Haime): а—с — No. Hrl-2\15D, 
Unit 5 (debris), а — general view of fragmentary corallum, b — frontal view of calices, lateral surface of 
corallum, с — apical (distal) part of colony; d, е — No. Hrl-2\16D, Unit 5 (debris), d — inner zone of 
corallum (transverse split surface), е — transverse split surface of proximal part of corallum; f — No. Hrl-2\17D,
 

Unit 5 (flint nodule) — internal silicate mold of corallum with casts of corallites and mural pores 

 
Малюнак 6. — Табуляты Scoliopora denticulata (Milne-Edwards et Haime): а—с — № Hrl-2\15D 
(адвал парод інтэрвалу 5), а — агульны выгляд фрагмента паліпняка, b — франтальны выгляд 
кубкаў каралітаў на бакавой паверхні паліпняка, с — апікальная частка паліпняка; d, е — № Hrl-2\16D 
(адвал парод інтэрвалу 5), d — караліты ўнутранай зоны на папярочным расколе паліпняка, е — 
агульны выгляд папярочнага расколу паліпняка ў яго праксімальнай частцы; f — № Hrl-2\17D (крэмень
 

з інтэрвалу 5) — унутраныя крэмневыя злепкі паліпняка, каралітаў і злучальных утварэнняў

 
 

Rugose corals 
 

Disphyllum Fromentel, 1861 
 

Disphyllum paschiense (Soshkina, 1939) (Figures 7, a—f) 
Material. Numerous fragmentary coralla, molds and casts of leached calices, in Units 2 and 

probably 5. Coralla vary from dendroid to pseudocerioid. Corallites about 1.0—2.3 cm in diameter. 
Septal number: 24—25 × 2. Major septa reaching 2/3 of tabulatium diameter (Figures 7, a, d). In 
some corallites septa extend almost to axis and bend vortically (Figures 7, c, e). Internal wall may 
occur. Tabularium consists of frequent tabulae and tabellae (Figures 7, b, f). Dissepimentarium 
comparatively wide, comprised of several series of dissepiments (Figures 7, d, f). 
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Figure 7. — Rugose corals Disphyllum paschiense (Soshkina): No. Hrl-2\18D, Unit 2, upper 
part (debris): а, d — transverse section of corallite near top of corallum (a) and near basal part of 
corallum (d); с, е — fragmentary calice; b — longitudinal view of fragment of corallum; f — corallite and 
 

calice (longitudinal section) 
 
Малюнак 7. — Ругозы: Disphyllum paschiense (Soshkina), № Hrl-2\18D, адвал парод верхняй 
часткі інтэрвалу 2: а, d — папярочнае сячэнне караліта пры паверхні паліпняка (a) і ў аснаванні 
паліпняка (d); с, е — фрагмент кубка; b — выгляд рэшткаў паліпняка ў прадольнай плоскасці; f — 
 

фрагмент караліта з кубкам у прадольнай плоскасці

 
 

Occurrences. Givetian (?) and Frasnian of the East-European Platform, Timan, Urals, 
Caucasus, Kuznets Basin, North-East of Russia [19—21]. Similar forms are known in the Middle 
or Upper Devonian of Alaska [22]. In Belarus: Middle Frasnian (the Semiluki Formation) of the 
Prypiat Trough, Zhlobin Saddle and the Orsha Depression [1; 2]. 

Remarks. Disphyllum paschiense (Soshkina) belongs to a group of species with a high 
degree of morphological similarity. Besides Disphyllum paschiense (Soshkina), it includes 
Disphyllum kostetskae (Soshkina) and Disphyllum emsti (Wedekind). In addition to the 
morphological affinity, they have almost common stratigraphic and geographical distribution. 
In the author’s opinion, the above-listed species names indicate the same single species, 
ranging from Givetian to Middle Frasnian and widespread throughout most of North Eurasia. 
In Western Europe it is mainly Givetian, whereas in the MDF and to the east of it is mostly 
Frasnian. According to the principle of priority, the valid name of this species should be 
Disphyllum emsti (Wedekind). 
 

Ре
по
зи
то
ри
й Б
ар
ГУ



 
 
 

Общая биология                                                                                                                                                       Выпуск 8/2020 
 
 

21 

Hexagonaria Gürich, 1896 
 

Hexagonaria arctica (Meek, 1867) (Figures 8, a—е) 
Material. Rare complete and fragmentary cerioid coralla, in Unit 2 (lower part). Maximal 

diagonal of corallites 12 mm. Septa carinate, septal number ranges from 19 × 2 (with corallite 
diagonal about 9 мм) to 22 × 2 (with corallite diagonal about 12 мм). Dissepimentarium 
approximately 2 mm wide, of several series of flattened dissepiments inclined inwards. Tabulae 
and tabellae frequent, approximately 0,5 mm apart. Average tabularium width 3 mm. 

Occurrences. Givetian and Frasnian of Eurasia (Europe, Caucasus, Urals, Altaj, Vietnam),  
the Middle (?) and Upper Devonian of Alaska, Frasnian of Canada [16; 19; 22; 23]. 

Remarks. In some interseptal spaces occur tubular formations of possible parasites or sym-
bionts, about 0.8—1.0 mm in diameter. 

 
 

Hexagonaria sp. 
 

Material. Few fragments of cerioid coralla in Unit 5 (from flint nodules). Corallites 
hexagonal, diagonally 10—18 mm across. Maximal septal number: 20—22 × 2. Tabularium about 
5 mm wide, consists of frequent incomplete subhorizontal tabulae and tabellae. Dissepimentarium 
wide, includes several series of dissepiments inclined inwards. 

Remarks. The collected specimens resemble Hexagonaria hexagona (Goldfuss, 1826), but 
cannot be identified more accurately due to incomplete preservation. H. hexagona (Goldfuss, 
1826) is widespread in Givetian (?) and Frasnian of Europe and North America [23; 24]. E. Z. Bul-
vanker [25] reported it from the Middle Frasnian Buregi Beds or from younger strata near the town 
of Opochka (Velikaya river) in the Pskov region of Russia (MDF). 

 
Pterorrhiza Ehrenberg 1834 

 
Material. Two representatives of this genus are reported based on casts and molds of 

calices. The first one — Pterorrhiza sp. 1 — occurs in the upper part of Unit 2, where remnants of 
calices of solitary corallites were found, sometimes with partly preserved septa and dissepiments 
(Figure 8, g). The largest of the collected casts is 18 mm in diameter and 12 mm high. Major septa 
vertically bent, not reaching corallite axis and leaving free space of about 5 mm in diameter. Septal 
number 35 × 2. The material is tentatively referred to Pterorrhiza solitaria (Hall et Whitfield, 
1879), widespread in Frasnian of the Rudny Altai (Gerikhovskyje Beds), Urals (the Domanik 
Formation), East-European Platform (Middle Frasnian, the Semiluki Formation) [19; 21], as well 
as in the Upper Devonian of North America (USA): Iowa and probably Alaska [22]. 

Another representative, referred to as Pterorrhiza sp. 2, is known from numerous casts of 
calices in dolomite from the upper part of Unit 2 and probably of Unit 5. The collected specimens 
are 10—15 mm in diameter and about 10 mm of height (Figure 8, f). Intense ribbing of external 
imprints of leached calices probably indicates lack of epitheca in the upper parts of corallites. 
Septal number about 25 × 2 (with calice diameter 10 mm). Axial parts of major septa almost reach 
corallite axis and bend vertically. General shape and dimensions of collected casts of calices 
permit assignment of the material to Pterorrhiza multizonata (Reed, 1922), widespread in Frasnian 
of the East-European Platform (including the Middle Frasnian Semiluki Formation of the Prypiat 
Trough in Belarus), Caucasus, Urals, Altai, Pakistan [2; 19; 21]. At the same time, in contrast to 
the typical Pterorrhiza multizonata (Reed), the collected material differs by its less expressed 
roundness of distal margins of the calices. 
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Figure 8. — Rugose corals Hexagonaria and Pterorrhiza: а—e — Hexagonaria arctica (Meek): a—с — 
No. Hrl-2\19D, Unit 2, lower part (debris), almost complete corallum with calices, d — No. Hrl-2\20D, Unit 2, 
lower part (debris), transverse section, е — No. Hrl-2\21D, Unit 2, lower part (debris), longitudinal section of 
corallite with exposed tabularium (on the right) and outer surface of corallite with exposed dissepimentarium 
(on the left); f — Pterorrhiza sp. 1, No. Hrl-2\22D, probably Unit 5 (debris) — cast of calice with grooves 
marking peripheral margins of septa; g — Pterorrhiza sp. 2, No. Hrl-2\23D, probably Unit 2, upper part  
 

(debris) — cast of calice with partly preserved septa 
 
Малюнак 8. — Ругозы Hexagonaria і Pterorrhiza: а—e — Hexagonaria arctica (Meek): a—с — амаль 
поўны паліпняк з кубкамі каралітаў (№ Hrl-2\19D, адвал парод ніжняй часткі інтэрвалу 2), d — 
папярочнае сячэнне (№ Hrl-2\20D, адвал парод ніжняй часткі інтэрвалу 2), е — прадольны раскол 
караліта з табуламі (зправа) і фрагмент знешняй паверхні перыферычнага караліта, з зонай 
дысепіментаў (злева) (№ Hrl-2\21D, адвал парод ніжняй часткі інтэрвалу 2); f — Pterorrhiza sp. 1 — 
ядро кубка з адбіткамі краёў септ (№ Hrl-2\22D, верагодна, адвал парод інтэрвалу 5); g — Pterorrhiza  
 

sp. 2 — ядро кубка з рэшткамі септ (№ Hrl-2\23D, верагодна, адвал парод верхняй часткі інтэрвалу 2) 
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Living conditions of coral associations of the Graliova area. Living conditions of the 
oldest of the coral associations can be considered based on indirect facts. In debris of the lower part 
of Unit 2, excavated by the dragline, only Hexagonaria arctica (Meek) and Mastopora compacta 
(Tchernychev) are known. It can be suggested that these corals were a minor faunal element of 
sparse stromatoporoid-coral meadows. Besides the mentioned groups of the fauna, gastropods are 
also known from this part of the dolomite section. 

Diversity and abundance of benthic organisms, including corals, significantly increased to 
the time of accumulation of the upper part of Unit 2, when brachiopod banks, coral meadows and 
aggregations of tubular calcified algae occurred. Tabulate corals were represented by numerous 
ramose Thamnopora, laminar and flattened-massive Аlveolites, and fasciculate Syringopora. 
Rugose corals include the dendroid Disphyllum and solitary Pterorrhiza. Some coralla of 
Disphyllum and Syringopora reached a diameter of several tens of centimeters. Another 
component of the benthic community was gastropods. 

The characteristic feature of Unit 3 is bituminous intervals with numerous oogonia of 
Charophyta. Some bituminous bands and layers are penetrated by abundant trace fossils. It can be 
supposed that mass development of various groups of algae could cause organic mud accumulation 
which in turn could create anoxic environment. The author disagrees with the earlier assumption of 
A. M. Tsytlionok [8] about the allochtonous origin of the oogonia brought by rivers from the 
continent. Among the arguments against the river transportation is lack of any remains of terrestrial 
flora and fishes, as well as terrigenous mineral particles in the bituminous argillites and dolomites 
with Charophyta. This opinion is consistent with the data of other researchers on the shallow-and 
open marine occurrence of ancient Charophyta, in particular, in Europe and North America [26, 27, 
R. B. Blodgett, personal communication].  

Accumulation of bituminous sediment was periodically interrupted by formation of thin-
bedded dolomites with a community of small brachiopods and gastropods, trace fossils, and spe-
cific creeping coralla of Syringopora tabulate corals. For the latter, slender, widely spaced co-
rallites, bent towards the substrate, almost or completely lacking any corallite communications 
(tubuli), are peculiar. 

The burrowed dolomite of Unit 4 is supposed to indicate soft carbonate sediment penetrated by 
traces of mud-eaters and probably tubular dendroid algae. Other organisms include few large 
gastropods. 

At the time of formation of Unit 5 there was the peak biological diversity and abundance in the 
studied part of the basin. The community included brachiopods, stromatoiporoids, corals, annelids, 
gastropods, mud eaters, and porifers. Comparatively small dimensions and irregular shape of stro-
matoporoids and Аlveolites tabulate corals, numerous fragments of ramose tabulates (Thamnopora 
and Scoliopora) are indications of hydrodynamically active environment in the northern part of the 
quarry. At a distance of about 500 meters to the south-west stromatoporoid-coral buildups formed with 
large massive Hexagonaria rugose corals [1]. The accumulation of a considerable amount of silicate 
material (which later formed flints) could occur due to sponges, the remnants of which were also found 
in the flints. 

Unit 6 indicates gradual transition to the lagoonal environment, which caused a decline in 
the coral association. 
 

Conclusions. 1. At least five successive coral assemblages occur in the Middle Frasnian 
strata in the Graliova quarry and in the adjacent area. 

The 1st includes Mastopora compacta (Tchernychev) and Hexagonaria arctica (Meek), and is 
confined to the lower part of Unit 2. This stratigraphical interval may be provisionally correlated with 
the Vedrichi Beds of the Sargayevo Formation or with the lower part of the Semiluki Formation. 

The 2nd is confined to the upper part of Unit 2, below the bituminous beds, and includes 
Thamnopora cervicornis (Blainville), Аlveolites suborbicularis Lamarck, Syringopora fragilis 
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Sokolov, Disphyllum paschiense (Soshkina), Pterorrhiza sp. 1 and Pterorrhiza sp. 2. Tentatively, 
this interval corresponds to the lower part of the Semiluki Formation. 

The 3rd, occurring in dolomite beds of the upper dolomite-bituminous part of Unit 2, 
includes only Syringopora fragilis Sokolov. This interval is apparently equivalent to the Moi-
seyevka Beds (Semiluki Formation) of the Prypiat Trough. 

The 4th consists of Scoliopora denticulata (Milne-Edwards et Haime), Thamnopora cervicornis 
(Blainville), Thamnopora polyforata (Schlotheim), Аlveolites suborbicularis Lamarck, Disphyllum 
sp., and Hexagonaria sp., occurring in Unit 5, which may be roughly equivalent to the Buinovichi 
Beds of the Prypiat Trough. This assemblage may be subdivided into an older one (4.1), reflecting 
the “acme” of the faunal abundance and diversity as well as the formation of stromatoporoid-coral 
buildups, and a younger one (4.2) reflecting gradual decline in the coral community. 

The 5th was reported in the literature [3] from the Verkhovie Beds, exposed in the abandoned 
“Viarkhouye” quarry and along the West Dvina River banks and includes tabulate corals 
Thamnopora and Alveolites. This interval is supposed to be the youngest part of the Semiluki 
Formation in the Orsha Depression. 

2. The taxonomic composition of the Tabulate corals revealed in the Graliova quarry is 
significantly different from any of the Frasnian Tabulate coral assemblages known in eastern 
regions of the MDF [9; 10]. Their specificity lies in lack of representatives of Aulopora, which are 
very widespread in Frasnian of the MDF, and in occurrence of Scoliopora and Syringopora, which 
are not typical of the MDF. At the same time, Syringopora is a usual genus in the Central 
Devonian Field. The genus Scoliopora is known in the Semiluki Formation of the Prypiat Trough, 
the Frasnian fauna of which is closely related to the Central Devonian Field. This fact corresponds 
to the previous conclusion by A.M. Tsytlionok [8] on the connections between the Frasnian basins 
of the Orsha Depression and the Prypiat Trough. 

A clear explanation of the above-mentioned specificity of the Tabulate corals will be 
possible after all other fossil groups of the Orsha Depression are studied in detail. Such a study is 
necessary in order to develop a non-contradictory stratigraphic framework of the Frasnian strata of 
the Orsha Depression and the adjacent regions. 

3. The identified species of the Rugose corals from the Graliova quarry are widespread and 
non-specific both stratigraphically and geographically. Anyway, since in addition to the identified 
species there are at least three unidentified rugose coral taxa, some new data on stratigraphy and 
paleogeography of the local Middle Frasnian fauna may appear after their identification. 
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У сярэднефранскіх адкладах, ускрытых кар’ерам «Гралёва», а таксама на прылеглых участках 

выяўлены 5 рознаўзроставых асацыяцый табулят і ругоз (каралы), якія адрозніваюцца па сваім таксанамічным 
складзе і ўмовах існавання. Іх адметнасць палягае ў адсутнасці прадстаўнікоў роду Aulopora, вельмі тыповага 
для ГДП, а таксама ў наяўнасці радоў Scoliopora і Syringopora, якія, наадварот, для фаўны ГДП не ўласцівыя, 
але пашыраны на Цэнтральным дэвонскім полі (род Syringopora) і ў звязаным з ім Прыпяцкім прагіне (род 
Scoliopora). Далейшыя даследаванні каралаў і іншых груп франскай фаўны і флоры з’яўляюцца важнымі для 
стварэння несупярэчлівай схемы стратыграфічнай карэляцыі адкладаў гэтага ўзросту паміж Аршанскай 
упадзінай і суседнімі рэгіёнамі.  

 
 

Паступіў ў рэдакцыю 10.03.2020 
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