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ABSTRACT - The results of the study of a rugose coral collection from the southern part of the Donets Basin are presented herein. Some 
species that were only mentioned in previous Donets Basin faunal lists are described and illustrated. The genera Aulokoninckophyllum 
Sando, 1976 and Merlewoodia Pickett, 1967 are reported for the first time from the Donets Basin. The stratigraphic distribution of the 
studied species is analysed. The uneven distribution of corals in the Tournaisian of the Donets Basin is explained by a complex combination 
of regional paleogeographic conditions and global events. The studied stratigraphic levels with corals are compared with the coral zones 
and third-order sequences of the Belgian Namur-Dinant Basin.

INTRODUCTION

Tournaisian sedimentary rocks are exposed in the 
southern part of the Donets Basin (Ukraine), where they 
are dominated by shallow-water platform limestone. It is 
the only area in Ukraine where Tournaisian and Visean 
strata are easily accessible. They crop out in narrow bands 
through the towns of Novotroitske, Dokuchaevsk, Styla 
and Kalmiuske (Donetsk region), where numerous natural 
sections along the Kalmius, Mokra Volnovakha and Sukha 
Volnovakha rivers have been studied since the 19th century. 
Most of these sections were unfortunately destroyed by 
anthropogenic activities. However, Tournaisian rocks were 
exposed in this area by numerous active and inactive flux 
quarries. Brief information about the location of the study 
area, lithology and stratigraphy of the Tournaisian within 
the Donets Basin was presented earlier (Ogar, 2016). 
Therefore, in this paper only a brief reference to some 
important points regarding the lithology and stratigraphy 
of the study area is made. In the most recently defined 
stratigraphic scheme of the Donets Basin, some changes 
were made to the indexing of the lower Carboniferous 
complex biostratigraphic zones and subzones (Gozhyk, 
2013). For the Tournaisian, the following simplified 
indexes have been proposed: Tb1, Tb2, Tc (Tc1, Tc2), Td 
(Td1, Td2) and Te (= Va). The Ta zone was previously 
defined according to the results of biostratigraphic 
studies and assigned to the Upper Devonian (Famennian 
Stage). It is possible that the position of the Devonian/
Carboniferous boundary in the Donets Basin was not 
completely established due to new data obtained as a result 
of a detailed study of the boundary stratotype in southern 
France (Aretz & Corradini, 2019).

A stratigraphic gap was recorded in the uppermost part 
of the Ta zone. It is marked in the section along the Mokra 
Volnovakha River by a thin iron oolitic layer. Index Te was 
proposed instead of Va. The Va zone has been related to 
the lower Visean for a long time. Only after stabilisation 
of the Tournaisian and Visean boundary (T/V) in the 
Pengchong section (South China) according to changes 

in the foraminiferal evolutionary lineage Eoparastaffella 
(Devuyst et al., 2003), the assignment of the T/V boundary 
in the Donets Basin to the basal part of the Vb zone has 
been accepted. Thus, the Va zone is assigned now to 
the top of the Tournaisian. To avoid confusion, parallel 
indexing for this Te (Va) zone is made. A stratigraphic gap 
is also supposed at the base of this zone during correlation 
with a more complete section of the Dnieper-Donets 
depression located to the northwest of the Donets Basin. 
Simultaneously, a stratigraphic gap in the basal part of the 
Vb zone where lithology and faunistic associations sharply 
changed, has not been reliably established.

PREVIOUS STUDIES

The lower Carboniferous corals of the Donets Basin 
were studied in detail by Vassiljuk (1959, 1960). From 
the Tournaisian she described Campophyllum caninoides 
Sibly, 1906 (Tb zone), Cyathoclisia modavensis (Salée, 
1913) (Tc zone) and Calmiussiphyllum calmiussi Vassiljuk, 
1959 (Va zone). Moreover, Vassiljuk (1960) listed corals 
previously reported (unpublished date) from the lower 
Carboniferous of the Donets Basin by I.I. Gorsky, 
V.D. Fomichev and other researchers. The Tournaisian 
rugose coral studies by Gorsky and Fomichev were not 
finished; no images or descriptions of these corals have 
been published and their collections were irretrievably 
lost. Later, in a joint publication on zonal framework of 
the lower Carboniferous of the Donets Basin, Vassiljuk 
(in Poletaev et al., 1990) has added to the Tournaisian 
rugose corals list in this area two species - Cyathoclisia 
tabernaculum uralensis Sayutina, 1970 and Amplexus 
aff. A. cornuformis Ludwig, 1965. Recently, Ogar (2010) 
published images of Keyserlingophyllum obliquum 
(Keyserling, 1846) from the Tournaisian of the Donets 
Basin whereas Conilophyllum priscum (Münster, 1840) 
and Corphalia simplex (Perna, 1923) were documented 
for the first time by Ogar (2016). Images of other collected 
taxa are published in this paper.
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MATERIALS AND METHODS

The Tournaisian rugose corals were collected for this 
study in the southern part of the Donets Basin during 
2004-2011. A key section of the lower Carboniferous 
along the left bank of the Mokra Volnovakha River was 
examined. This section was partially flooded by the Styla 
reservoir in the 1960s. In addition, a number of quarries for 
the extraction of limestone has been investigated, which 
revealed the section of Tournaisian deposits in whole or in 
part. The Dolomite, Central, Eastern, Southern, Northern 
and Karakuba quarries (Fig. 1) were investigated. As a 
result, the entire section of the Tournaisian, from the Upper 
Devonian (Ta zone) to the lower Visean (Vb-c zones), 
was studied. The collection of Tournaisian rugose corals 
comprises over 73 specimens. Not all corals are well 
preserved, most of them are fragments, often intensively 
altered by secondary dolomitisation, silicification, and 
leaching. Therefore, the fine microstructure of septa was 
studied only in a few specimens. Traditional techniques 
with thin sections, polished surfaces and acetate peels were 
used for the study of corals. The studied material is housed 
in the Museum of Paleontology of Taras Shevchenko 
National University of Kyiv (Acronyms TSNUK, 2P264 
and 2P267).

SYSTEMATIC NOTES

Subclass Rugosa Milne-Edwards & Haime, 1850
Order Stauriida Verrill, 1865

Suborder Stereolasmatina Wedekind, 1927 
Family Amplexidae Chapman, 1893

Genus Amplexus Sowerby, 1814

Type species Amplexus coralloides Sowerby, 1814; lower 
Carboniferous of Ireland.

Diagnosis - See Poty (1981).

Amplexus coralloides Sowerby, 1814
(Fig. 2a-c)

1814 Amplexus coralloides Sowerby, p. 165, Pl. 72.
2014 Amplexus coralloides Sowerby - Denayer, Fig. 4e-f (cum 

syn.). 

Lectotype - B.M. 44115, chosen by Smith & Thomas 
(1963, p. 163-166, pl. 7, fig. 5): specimen figured by 
Sowerby (1814, pl. 72, fig. 1). Upper Tournaisian or 
lower Visean (Syringothyris Zone C, Waulsortian facies) 
of Limerick, Ireland.

Diagnosis - Amplexus variable in size (up to 50 mm in 
diameter) having up to 62 septa (after Poty, 1981).

Material - One specimen enclosed in a rock without 
proximal edge and calice, 2P264-A/c3-1, Southern Quarry. 
Two thin sections and five polished surfaces available 
for study. 

Remarks - The Donets specimen is represented by 
the early growth stages and therefore it is difficult to 
compare it with the lectotype. However, it is close to 
the specimen described by Smith & Thomas (1963) 

Fig. 1 - (color online) Simplified geological map of the South Donbas (modified after Aizenverg et al., 1975) with location of coral localities: 
1: Central Quarry and 2: Dolomite Quarry near Dokuchaevsk town; 3: Eastern Quarry near Novotroitske town; 4: Karakuba Quarry and 6: 
Southern Quarry near Rozdolne town, 5: Northern Quarry near Kalmiuske town; 7: left bank of the Mokra Volnovakha River.
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which has a slender form with diameter about 10-25 mm, 
approximately 2 mm long and with 25 septa. Amplexus 
sp. described in the Kuznetsk Basin (Dobrolyubova & 
Kabakovitch, 1966) is also very similar to the Donets 
specimen. 

Note that, due to the morphological similarity of 
Amplexus coralloides mature growth stages, in this species 
was included a large number of occurrences in different 
regions of the world. They possibly belong to separate 
species differing by their early growth stages. These stages 
are rarely preserved, so an additional study of specimens 
originating from the A. coralloides type locality is required 
to stabilise the species. 

Occurrence - Upper Tournaisian of the Omolon Massif 
(Poty & Onoprienko, 1984) and north-western Turkey 
(Denayer, 2014); upper Tournaisian and upper Visean 
of Belgium (Poty, 1981; Denayer et al., 2011), Brittany 
(Vuillemin, 1990), Scotland (Hill, 1938-1941), Ireland 
(Somerville, 1994), Wales (Somerville et al., 1986) and the 
Kuznetsk Basin (Dobrolyubova & Kabakovitch, 1966). 
In the Donets Basin this species is present from the upper 
Tournaisian, Tc2 subzone of the Southern Quarry near 
Rozdolne town.

Family Antiphyllidae Ilina, 1970

Genus Proheterelasma Cotton, 1973

Type species Hadrophyllum edwardsianum De Koninck, 
1872 = Proheterelasma omaliusi (Milne-Edwards & 

Haime, 1850); Tournaisian of Tournai, Belgium.

Diagnosis - See Cotton (1973).

Proheterelasma omaliusi
(Milne-Edwards & Haime, 1851)

(Fig. 3g-h)

1851 Zaphrentis omaliusi Milne-Edwards & Haime, p. 377, Pl. 5, 
fig. 3.

2015 Proheterelasma omaliusi (Milne-Edwards & Haime) - De-
nayer, p. 375, Fig. 3A1-A2 (cum syn.).

Holotype - Specimen figured by Milne-Edwards & 
Haime (1851, pl. 5, fig. 3), from the upper Tournaisian of 
Tournai, Belgium; Syntype MNHN.F.A29688, National 
Museum of Natural History, Paris. 

Diagnosis - Small Proheterelasma, maximum 13 
mm in diameter. Maximum 32 major septa joined in four 
groups around the fossulae and united in an axial column. 
Septa withdrawn and rhopaloid in counter quadrants. 
Minor septa very short. Tabulae complete, downturned 
toward the periphery (after Cotton, 1973).

Material - One specimen 2P264/1 without proximal 
edge and calice. Central Quarry near Dokuchaevsk town. 
One thin section and three peels.

Remarks - The features of the presented specimen 
correspond to the diagnosis of the species. It differs from 
occurrences in other regions by the relatively smaller 
diameter of the stereocolumn. At the same time, specimens 
described from Northern Germany demonstrate the 
variable thickness of a stereocolumn even in the same 
specimen (Weyer, 1993, pl. 4, fig. 3a-c).

Occurrence - Upper Tournaisian (Ivorian) of Belgium, 
England and Turkey (Vaughan, 1906; biozone RC3α of 
Poty et al., 2006; Denayer, 2015). In the Tournaisian 
this species was described in the Kuznetsk Basin 
(Dobrolyubova & Kabakovitch, 1966) and northern Iran 
(Flügel, 1991). The species is known in the Moliniacian 
(lower Visean) in France (Vuillemin, 1990; Poty & 
Hannay, 1994), Belgium (Poty, 2007; Denayer et al., 
2011), Britain (Mitchell, 1981; Mitchell et al., 1986), and 
Ireland (Somerville & Jones, 1985). In the Donets Basin 
Proheterelasma omaliusi is found in black rocks of the 
Dokuchaevsky Horizon, Te (Va). Approximately at the 
same stratigraphic level (Chadian) this species is known 
from northern Germany (Weyer, 1993).

Family Hapsiphyllidae Grabau, 1928

Genus Zaphrentites Hudson, 1941

Type species Zaphrentis parallela Carruthers, 1910; 
Tournaisian of England.

Diagnosis - See Carruthers (1910).

Zaphrentites parallela (Carruthers, 1910)
(Fig. 3a-c)

 1910 Zaphrentis parallela Carruthers, p. 533, Pl. 37, fig. 4.
non 1967 Zaphrentites parallela (Carruthers) - Ivanowski, p. 41, Pl. 

2, fig. 2.
 2005 Zaphrentites parallela (Carruthers) - Chwieduk, p. 427, 

Pl. 15, fig. 6 (cum syn.).

Fig. 2 - Amplexus coralloides Sowerby, 1814. Specimen 2P264-A/
c3-1 in transverse section (a); detail of transverse section showing 
the septa and outer wall (c) and longitudinal section (b); Southern 
Quarry near Rozdolne town, Tc2 subzone. Scale bar is 5 mm, except 
of specially indicated in c. Here and in subsequent figures with 
transverse sections of corals, the position of the cardinal septum 
is marked by a dot.
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Holotype - Specimen PF1256 (56567), figured by 
Hill (1981, fig. 207.6), Tournaisian, the Larriston Quarry, 
Liddesdale, Scotland; Institute of Geological Sciences, 
Leeds.

Diagnosis - Zaphrentites maximum 10 mm in diameter 
and having 25 major septa. Cardinal fossula parallel-sides. 
Cardinal septum reaches ½ of the fossula length. Minor 
septa poorly developed (after Carruthers, 1910). 

Material - Seventeen specimens enclosed in rock: 
Byzynova Valley (2P264A/c-2.2); Central Quarry 
(2P267A/c-1.6-1.14; 1.7-1.9) and Dolomite Quarry 
(2P267A/c-8.1-8.3); Southern Quarry (2P264A/c-3.1). 
Three thin sections.

Remarks - This species is very similar to Zaphrentites 
delanouei (Milne-Edwards & Haime, 1851). According 
to Dobrolyubova & Kabakovitch (1966), Z. delanouei 
has a pear-shaped fossula, intersecting throughout and 
at all stages of growth cardinal septum including the 
mature growth stages. In contrast, Z. parallela has parallel 
walls and the cardinal septum is half the length of the 
fossula. These differences can be added to the large sizes 
of Z. delanouei, whose diameter reaches 13 mm, while 
the diameter of Z. parallela does not exceed 10 mm. 
According to this study of Donets material Z. parallela 
does not exceed 8 mm with a cardinal septum, which is 
about half the fossula length. However, in juvenile stages 
the cardinal septum like that of Z. delanouei completely 
crosses the fossula and so cannot be used as a criterion 

Fig. 3 - a-c) Zaphrentites parallela (Carruthers, 1910). Specimen 2P267A/c-8.1 in transverse sections (a-b) and longitudinal section (c); 
Dolomite Quarry, Tc zone. d-f) Zaphrentites cf. delanouei Milne-Edwards & Haime, 1851. Specimen 2P267A/c-6.10 in transverse sections 
(d-e); specimen 2P267A/c-c-1.1 in transverse section (f); Central Quarry near Dokuchaevsk town; Tc zone. g-h) Proheterelasma omaliusi 
(Milne-Edwards & Haime, 1851). Specimen 2P264/1 in transverse section (g) and detail of transverse section showing stereocolumn structure 
(h); Central Quarry, uppermost Tournaisian, Te (Va) zone. i-k) Sychnoelasma konincki (Milne-Edwards & Haime, 1851). Specimen 2P267A/
c8-4 in transverse section (i) and detail of transverse section showing septotheca (j); Dolomite Quarry; specimen 2P264A/c2-6 in transverse 
section (k); Southern Quarry; Tc zone. Scale bar is 5 mm for all figures except for h and j (1 mm).
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for the difference between these species. In our opinion, 
the main differences appear at mature growth stages. The 
amplexoid stage in Z. parallela occurs with a diameter 
of 5-6 mm, whereas in Z. delanouei much later, with a 
diameter of 10 mm.

Occurrence - Western Europe, Tournaisian (Carruthers, 
1910; Chwieduk, 2005), Kuznetsk Basin (Dobrolyubova 
& Kabakovitch, 1966), Armenia (Papoyan & Tchudinova, 
1974) and northern Iran (Heravi & Khaksar, 1999). Upper 
Tournaisian - lower Visean of Sinai (Kora & Jux, 1986) and 
Turkey (Denayer, 2014). Donets Basin: Byzynova Valley; 
Central Quarry and Dolomite Quarry near Dokuchaevsk 
town; Southern Quarry near Rozdolne town, Tc zone.

Zaphrentites cf. delanouei
(Milne-Edwards & Haime, 1851)

(Fig. 3d-f)

Material - Two specimens enclosed in a rock: Central 
Quarry (2P267A/c-6.10 and c-1.1). Four thin sections.

Remarks - Unlike typical Zaphrentites delanouei one 
specimen has a fossula with parallel walls and indistinct 
alar pseudofossulae. Another specimen with conspicuous 
alar pseudofossulae has a shortened cardinal septum. In 
addition, Z. delanouei with a septal index of 25-30:9 mm 
is larger than these specimens (Denayer, 2015, fig. 3B-C).

Occurrence - Central Quarry near Dokuchaevsk town; 
upper Tournaisian, Tc2 subzone.

Genus Sychnoelasma Lang, Smith & Thomas, 1940

Type species Verneuilia urbanowitschi Stuckenberg, 1895; 
lower Carboniferous of the Ural Mountains. 

Diagnosis - See Cotton (1973).

Sychnoelasma konincki (Milne-Edwards & Haime, 1851)
(Fig. 3i-k)

1851 Zaphrentis konincki Milne-Edwards & Haime, p. 331, Pl. 5, 
fig. 5.

2005 Sychnoelasma konincki (Milne-Edwards & Haime) - 
Chwieduk, p. 429, Pl. 16, fig. 1 (cum syn.).

Holotype - Specimen figured by Milne-Edwards & 
Haime (1851, pl. 5, fig. 5-5a). Tournaisian of Belgium.

Diagnosis - Small ceratoid Sychnoelasma, 9-10 mm in 
diameter. Major septa pinnately arranged in the cardinal 
quadrants but radially arranged in counter quadrants. 
Minor septa usually short to one-third as long as the major 
septa. Cardinal septum shorter. Cardinal fossula long and 
closed. Outer wall thick. Tabulae numerous, irregular and 
vesicular (after Cotton, 1973).

Material - Four specimens: two from Southern 
Quarry (2P264A/c2-6 and 2-7), one from Eastern Quarry 

(2P267A/c3-7), one from Dolomite Quarry (2P267A/c8-
4). All corals are enclosed in rock, early growth stages 
and calices not preserved. Two thin sections and one 
polished surface. 

Remarks - The variety S. konincki var. calmisia 
(Lissitzin) in Vassiljuk (1960, p. 48-49, pl. 12, fig. 2-2c) 
described in the Donets Basin from the lower Visean differs 
from S. konincki by its large size and, accordingly, by its 
higher number of septa (septal index 34-35:12 mm; 36-
38:16 mm). S. hawbankense Mitchell & Somerville, 1988 
(p. 158-160, fig. 3a-g) also has a large size and number of 
septa (septal index 38-43:14-21 mm) but it displays longer 
minor septa, which are half the major septa in length. 
The type species S. urbanowitschi reaches even larger 
diameters (up to 20 mm). Mitchell & Somerville (1988) 
indicated that the species S. konincki, S. hawbankense and 
S. urbanowitschi are phylogenetically related. 

Occurrence - Tournaisian of Western Europe: 
Armorican Massif (Vuillemin, 1990), Great Britain 
(Mitchell & Somerville, 1988), France (Poty & Hannay, 
1994), Belgium (Denayer et al., 2011), Poland (Chwieduk, 
2005), Urals (Gorsky et al., 1975; Sayutina, 1976; 
Simakova et al., 1978), and Kuznetsk Basin (Dobrolyubova 
& Kabakovitch, 1966). Donets Basin (Southern, Eastern 
and Dolomite quarries), Tc zone. This species is listed by 
I.I. Gorsky (in Vassiljuk, 1960).

Suborder Caniniina Wang, 1950
Family Cyathopsidae Dybowski, 1873

Genus Siphonophyllia Scouler in McCoy, 1844

Type species Siphonophyllia cylindrica 
Scouler in McCoy, 1844; lower Visean of Ireland. 

Diagnosis - See Poty & Boland (1994).

Siphonophyllia cylindrica Scouler in McCoy, 1844
(Fig. 4a-b)

1844 Siphonophyllia cylindrica Scouler in McCoy, p. 187, Pl. 27, 
fig. 5. 

1994 Siphonophyllia cylindrica Scouler in McCoy - Poty & Bo-
land, p. 207 (cum syn.).

Holotype - Specimen 80-1925, Griffith collection, 
Museum of Natural History of Dublin (Ireland), lower 
Carboniferous, Ardsallagh, Drumguin (Ireland), single 
specimen figured by McCoy (1844, pl. 27, fig. 5) and 
Lewis (1927, p. 16, fig. 1a-b).

Diagnosis  -  Large ceratoid or  cyl indrical 
Siphonophyllia, maximum 70 mm in diameter and having 
72 major septa. Major septa thickened in the tabularium, 
especially in the cardinal quadrants. Minor septa short or 
as septal crests on the dissepiments. Cardinal and counter 
septa are shorter. Cardinal and counter fossulae developed. 
Dissepimentarium wide, made of simple interseptal and 
lonsdaleoid dissepiments. Tabulae dispersed, slightly 
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divided and downturned towards the cardinal fossula (after 
Poty & Boland, 1994). 

Material - Three specimens, 2P264A/c-1, Southern 
Quarry, 2P267A/c-9 and c-10, Karakuba Quarry near 
Rozdolne town. Two thin sections.

Remarks - “Caninia” cylindrica in the lower 
Carboniferous of the Donets Basin was first discovered 
by Lebedev (in Vassiljuk, 1960). Later, its presence 
was confirmed by I.I. Gorsky (in Vassiljuk, 1960). The 
fragments of rugose corals similar to “Caninia” cylindrica 
from the horizon with “Spirifer” desinuatus (i.e., 
Paleochoristites cinctus desinuatus, Tc zone; Poletaev 
et al., 2011), were indicated by Fomichev (1953) but 
the description and image of these corals are published 
here for the first time. S. cylindrica differs from other 
species of the genus Siphonophyllia mainly by the poor 
development of minor septa. In the Donets Basin, Te 
(Va) zone, S. caninoides was initially described as a 
Campophyllum (Vassiljuk, 1960, p. 63, pl. 14, fig. 1c-d) 
and differs from S. cylindrica by thin short septa and large 
homogeneous lonsdaleoid dissepiments. This is clearly 
seen in the descriptions and images of the paralectotype of 
this species (Somerville et al., 1986, p. 68-69, fig. 6d-g).

Occurrence - Widespread species, described from the 
Tournaisian of Western Europe (Poty & Boland, 1994), 
Urals (Gorsky et al., 1975; Simakova et al., 1978), Omolon 
Massif (Poty & Onoprienko, 1984), Kuznetsk Basin 
(Dobrolyubova & Kabakovitch, 1966), and Kazakhstan 
(Volkova, 1941). Donets Basin (Central and Karakuba 
quarries), upper Tournaisian, Tc1 subzone.

Genus Uralinia Stuckenberg, 1895

Type species Heliophyllum multiplex 
Ludwig, 1862; Tournaisian of the Ural Mountains.

Diagnosis - See Poty & Boland (1994).

Uralinia cf. multiplex (Ludwig, 1862)
(Fig. 5a)

Material - Two deformed specimens, 2P267-A/c-6-4, 
Central Quarry, 2P267-A/c-1d, Dolomite Quarry. Three 
thin sections.

Remarks - Donets specimens are most similar to 
Uralinia multiplex described in many regions of the world 
(see Denayer, 2015 and references therein) but present 
only as fragment of corals. The similar species U. lobata 
Poty & Boland, 1994 has septa thickened in cardinal and 
counter quadrants. Only Fomichev (1953) indicated the 
presence of Uralina-like corals in the Donets Basin. 

Occurrence - Central and Dolomite quarries near 
Dokuchaevsk town, upper Tournaisian, Tc2 subzone.

Genus Keyserlingophyllum Stuckenberg, 1895

Type species Cystiphyllum obliquum Keyserling, 1846; 
Tournaisian of the Ural Mountains. 

Diagnosis - See Poty & Xu (1996).

 
Keyserlingophyllum obliquum (Keyserling, 1846)

(Fig. 5b)

1846 Cystiphyllum obliquum Keyserling, p. 160, Pl. 1, fig. 5a-d.
1895 Keyserlingophyllum obliquum (Keyserling) - Stuckenberg, 

p. 102, Pl. 5, fig. 8; Pl. 6, fig. 3; Pl. 20, fig. 2. 
1987 Keyserlingophyllum obliquum (Keyserling) - Ivanowski, p. 

24, Pl. 6, fig. 4.
2010 Keyserlingophyllum obliquum (Keyserling) - Ogar, fig. 6 

N-O.
2015 Keyserlingophyllum obliquum (Keyserling) - Denayer, p. 

383, fig. 7 B1-B2, C1-C2, D, and E (cum syn.).

Holotype - Specimen 4/46, Museum of Saint 
Petersburg Mining University, Tournaisian of the 
Sopleska River, left tributary of the Pechora River, 
Russia; Keyserling collection. Figured by Stuckenberg 
(1895, pl. 6, fig. 8) and Ivanowski (1987, p. 24, pl. 6, 
fig. 4). 

Diagnosis - Keyserlingophyllum up to 50 mm in 
diameter and having up to 68 major septa. Major septa 
very thickened and coalescent in the cardinal quadrants. 
Minor septa absent. Tabularium as wide as half of the 
radius. Axis of the coral eccentric toward the cardinal 
fossula. Cardinal fossula closed by the curved end of 
the septa, enclosing one or several septa. Dissepiments 
small, simple interseptal and lonsdaleoid (after Poty & 
Xu, 1996). 

Fig. 4 - Siphonophyllia cylindrica Scouler in McCoy, 1844. 
Specimen 2P264-A/c-1in transverse (a) and longitudinal (b) 
sections; Southern Quarry near Rozdolne town; Tc1 subzone. Scale 
bar is 10 mm.
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Material - Fragments of three large corals enclosed 
in rock with weathered external surface: 2P264-A/62, 
Central Quarry, 2P264-A/c-2-2, Southern Quarry and 
2P267-A/c-9, Karakuba Quarry. The image of one of them 
(2P264-A/62) was figured by Ogar (2010, p. 291, fig. 6 
N-O). Three thin sections.

Remarks - According to Stuckenberg’s description, the 
number of septa in the type species are 64 in a diameter 
of 30 mm. It is close to that in the specimens studied by 
the author. The main difference is the presence of minor 
septa in the type specimens depicted by both Stuckenberg 
(1895, pl. 6, fig. 3) and Ivanowski (1987, pl. 6, fig. 4a). 
It is considered here that this feature is not decisive for 
determination of the species.

Distribution - Upper Tournaisian of Belgium (Denayer 
et al., 2011), Urals (Gorsky et al., 1975; Simakova et al., 
1978), Pechora basin (Soshkina, 1960), South China (Poty 
& Xu, 1996), South Turkey (Denayer, 2015), and Armenia 
(Papoyan & Tchudinova, 1974). Donets Basin (Central, 
Southern and Karakuba quarries), upper Tournaisian, Tc2 
subzone.

Family Bothrophyllidae Fomichev, 1953

Genus Caninophyllum Lewis, 1929

Type species Cyathophyllum archiaci Milne-Edwards & 
Haime, 1852; Visean of England.

Diagnosis - See Poty (1981).

Caninophyllum tomiense (Tolmatchev, 1931)
(Fig. 6a-f)

1931 Caninia tomiense Tolmatchev, p. 329, Pl. 20, figs 3-8, 11.
1931 Caninia patula Michelin - Tolmatchev, p. 329, Pl. 19, figs 

16-19; Pl. 20, figs 1-2.
1970 Caninophyllum tomiense (Tolmatchev) - Von Shouppé, p. 

10, Pl. 1, figs 12-13; Pl. 2, figs 1-7 (cum syn.)

Lectotype - Specimen in collection No. 2555, CNIGR 
Museum, St. Petersburg, Russia; Kuznetsk Basin, Tom’ 
River, Roiskaya village, lower Carboniferous, Tournaisian; 
figured by Tolmatchev (1931, p. 329, pl. 19, figs 16-18). 
Selected by Dobrolyubova & Kabakovitch (1966). 

Material - Three specimens: 2P267A/c-3d with 
preservation of the corallite form; 2P267A/cd-9.1, 
2P267A/c-1-4, without calices and proximal ends in 
dolomitic limestone. Three thin sections.

Diagnosis - Trochoid to cylindrical coral, up to 55 
mm in diameter. Major septa extending rarely to the axis 
and thickened in the tabularium in the cardinal quadrants. 
Minor septa short or rudimentary. Cardinal septum short 
and placed in fossula. Dissepimentarium wider in the 
counter quadrants made of simple small dissepiments 
and occasionally second order lonsdaleoid dissepiments. 
Tabulae complete sub-horizontal or slightly sagging 

Fig. 5 - a) Uralinia cf. multiplex (Ludwig, 1862). Specimen 2P267-A/c-6-4 in transverse section; Central Quarry, Tc2 subzone. b) 
Keyserlingophyllum obliquum (Keyserling, 1846). Specimen 2P264-A/c-2-2 in transverse section; Southern Quarry, Tc2 subzone. Scale bar 
is 10 mm.
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Fig. 6 - Caninophyllum tomiense (Tolmatchev, 1931). Specimen 2P267A/cd-9.1 in external view showing trochoid habitus of coral (a); 
transverse sections (b-c); longitudinal section (d); detail of transverse section showing lonsdaleoid dissepiment development (e-f); Dolomite 
Quarry near Dokuchaevsk town, Td1 subzone. Scale bars are 10 mm in all the figures, except in e and f (1 mm).
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in axial part of the tabularium (after Dobrolyubova & 
Kabakovitch, 1966).

Remarks - This species is most similar to Caninophyllum 
patulum (Michelin, 1846) and differs by its large size 
and somewhat higher number of septa (50:30 mm C. 
patulum and 54:25 mm in Donets specimens). The 
main feature considered here is the greater width of the 
dissepimentarium in the counter quadrants compared 
to the cardinal quadrants. It was the main difference of 
Caninia patula var. tomiensis Tolmatchev (Fomichev, 
1931). 

Occurrence - Upper Tournaisian of the Kuznetz Basin 
(Dobrolyubova & Kabakovitch, 1966), Urals (Gorsky 
et al., 1975; Simakova et al., 1978), Russian platform 
and Pechora area (Soshkina, 1960; Ivanowski, 1987), 
Omolon (Poty & Onoprienko, 1984), Armenia (Papoyan 
& Tchudinova, 1974), and Afghanistan (Shouppé, 1970). 
The Donets Basin, Dolomite Quarry near Dokuchaevsk 
town, upper Tournaisian, Tc2 and Td1 subzones (2P267A/
c-3d and 2P267A/cd-9-1); Central Quarry, Tc2 subzone 
(2P267A/c-1-4).

Caninophyllum kosvensis (Degtjarev, 1972)
(Fig. 7a-b)

1972 Caninia kosvaensis Degtjarev, p. 105, Pl. 30, fig. 2.
1978 Caninia kosvensis Degtjarev - Simakova, Degtjarev & Rak-

shyn, Pl. 17, fig. 2.

Holotype - No. 5/70913, Uralian Geological Museum, 
Yekaterinburg, Russia. Figured by Degtjarev, 1972, p. 
105-106, pl. 30, fig. 2. Western slope of the Middle Urals, 
Kosva River, Shirokovsky town, upper Tournaisian, 
Kosvinsky Horizon. 

Diagnosis - Caninophyllum, 30 mm in diameter 
and 56 septa with a thin external wall. Cardinal and 
two neighbouring septa shortened and located in open 
fossula. Septa thickened in cardinal quadrants, long in 
juvenile growth stages and reach half of major septa length 
in mature growth stages. Minor septa not developed. 
Dissepimentarium concentric, wider in counter quadrants, 
composed of rectangular interseptal dissepiments. Tabulae 
complete, horizontal or slightly wavy in the tabularium, 
incomplete and vesicular near the dissepimentarium (after 
Degtjarev, 1972).

Material - Two fragments, one of which is rock-free, 
recrystallised with poorly preserved juvenile growth 
stages (2P267Va-41), the other specimen is cylindrical 
and enclosed in rock (2P264Va-4). Two thin sections.

Remarks - In the holotype, the cardinal septum is not 
cut by the thin section. In the specimen 757/601 VNIGRI 
Museum (St. Petersburg) from the Usuili River (Simakova 
et al., 1978; pl. 17, fig. 2) the cardinal septum is short. The 
thickening of the major septa is similar to our specimens. It 
differs from Caninophyllum tomiense by the development 
of rectangular dissepiments and a smaller number of septa 
with equal diameters.

Occurrence - Upper Tournaisian, Kosvinsky Horizon 
in the Western slope of the South Urals. In the Donets 
Basin, Central Quarry near Dokuchaevsk town and 
Northern Quarry near Kalmiuske town, Te (Va) zone.

Genus Calmiussiphyllum Vassiljuk, 1959

Type species Calmiussiphyllum calmiussi Vassiljuk, 1959; 
uppermost Tournaisian, Te (Va) zone of the Donets Basin. 

Diagnosis - Large solitary coral. Major septa 
numerous, extending almost to the axis, except the 
cardinal septum and its neighbouring septa. Cardinal 
septum at the early growth stages long and shortened at 
the mature growth stages. Minor septa half as long as 
the majors, contratingent. Septa thickened in juvenile 
stages. Thickening decreasing in mature stages, firstly 
in counter quadrants then in the cardinal parts of the 
dissepimentarium. Dissepimentarium wide, made of 
simple interseptal and rare lonsdaleoid dissepiments in 
mature stages. Tabulae incomplete, domal (Poty & Xu, 
1996; slightly supplemented).

Calmiussiphyllum calmiussi Vassiljuk, 1959
(Figs 8a-h, 9)

1959 Calmiussiphyllum calmiussi Vassiljuk, p. 87, Pl. 3, figs 2-3.
1960 Calmiussiphyllum calmiussi Vassiljuk - Vassiljuk, p. 67, Pl. 

14, fig. 3, 3a; Pl. 15, fig. 1-1e.

Fig. 7 - Caninophyllum kosvensis (Degtjarev, 1972) Specimen 
2P264Va-4 in transverse (a) and longitudinal (b) sections; Northern 
Quarry near Kalmiuske town, Te (Va) zone. Scale bar is 10 mm.
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Holotype - National Museum of Natural History of 
Ukraine (Kyiv), No. 1405/7, Donets Basin, Kalmius 
River near Kalmiuske (Komsomolske) town, Donkhushi-
Tukhaya Valley, Uppermost Tournaisian, Te (Va) zone, 
figured by Vassiljuk (1959, pl. 3, fig. 2; 1960, pl. 14, fig. 
1-1e).

Diagnosis - As for the genus.

Material - Many crushed and fragmented specimens 
were collected in the quarries. Only fourteen of them to 
some extent allow to study the early growth stages of 
these corals. From the preserved specimen (2P267Va-8.4, 
Southern Quarry) eight thin sections were made. Other 
specimens from Central Quarry (2P267Va-40-49) 
show trochoid parts of corals and in the Eastern Quarry 
(2P267Va-1) three cylindrical fragments were collected 
from the dolomitic limestone.

Description - Long trochoid corals (more than 9 cm), 
covered with growth striae and conspicuous septal furrows 
(Fig. 8a). The major septa are long, thickened in the early 
growth stages in all quadrants. Trabecular microstructure 
of the septa is recognised (Fig. 8h). Most septa almost 
reach the axis of the coral. Some specimens (2P268Va-44) 
have rhopaloid septa. In mature specimens, thick septa 
remain only in the cardinal quadrants tabularium. The 

cardinal septum in the early growth stages is long and 
thick. It reaches the corallite axis where it bends or 
connects to the counter septum (Fig. 8c). In mature 
growth stages it is shortened and placed in a fossula 
(Fig. 8d). The cardinal-lateral septa are shortened. The 
alar pseudofossulae are conspicuous. The minor septa 
appear where the diameter reaches 13-14 mm. They are 
very short and thickened (Fig. 8c). With the growth of the 
coral, they become thin and lengthen, penetrating far into 
the tabularium. The septal index of the studied specimen: 
25:9-10 mm; 28:13-14 mm; 36:20 mm; 38:25 mm; 43:27 
mm. The first interseptal rectangular dissepiments appear 
where the corallum reaches a diameter of 20 mm (Fig. 8d-
f). Their morphology is more complicated at large corallite 
diameters (Fig. 9). The number of rows of interseptal 
dissepiments increases to eight-nine. A narrow outer zone 
consists of lonsdaleoid dissepiments. The tabulae are thin, 
complete or not, sub-horizontal, distant of 5 mm from each 
other. The outer wall is thin, 0.4-0.5 mm.

Remarks - In the specimen that was studied in detail, 
only the early growth stages are preserved, the mature 
stages being eroded. It displays a high similarity with the 
transverse section of the paratype figured by Vassiljuk 
(1960, pl. 15, fig. 1c) with close diameter (20-25 mm). 
Therefore, the figured specimen is confidently included 
in the species C. calmiussi.

Fig. 8 - Calmiussiphyllum calmiussi Vassiljuk, 1959. Specimen 2P267Va-8.4 with view of the specimen showing trochoid habitus, growth 
striae and conspicuous septal furrows (a); transverse sections (b-e); detail of transverse section showing of septa, dissepiments and outer 
wall (f); longitudinal section (g); detail of longitudinal section showing trabecular microstructure of the septum (h); Southern Quarry near 
Rozdolne town, Te (Va) zone. Scale bars are 10 mm in all the figures, except in h and f (1 mm).
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Calmiussiphyllum calmiussi is possibly present in 
the Urals (Degtjarev, 1973) and in Belgium (Denayer 
et al., 2011, pl. 2, fig. J), where it is described in 
open nomenclature. From South Turkey, Denayer 
(2015) assigned to Calmiussiphyllum the species C. 
cf. dobroljubovae (Flügel, 1963). It should be noticed 
that Bothrophyllum dobroljubovae Flügel, 1963 has 
a long counter septum reaching the centre, which is 
not characteristic of the genus Calmiussiphyllum. C. 
cf. dobroljubovae (Flügel, 1963) from Turkey and the 
Donets Basin have more similar features. Both of them 
have a long cardinal septum at early growth stages. But 
the septa of C. cf. dobroljubovae are pinnately arranged 
in the cardinal quadrants with distinct lateral fossulae. 
In addition, the dissepiments in this species appear very 
early (at a diameter of 8 mm). A wide dissepimentarium 
in counter quadrants also makes it easy to distinguish this 
species from C. calmiussi. Denayer (2015) compares his 
species with similar corals described by Ivanowski (1967) 
as Caninia ussovi Gabunia, 1919 but these corals do not 
have thick septa in the cardinal quadrants with radial 
arrangement of septa and have an inconspicuous fossula.

Occurrence  -  Donets Basin. Dokuchaevsk, 
Novotroitske, Rozdolne, and Kalmiuske towns area, Te 
(Va) zone.

Family Aulophyllidae Dybowski, 1873
Subfamily Amygdalophyllinae Grabau in Chi, 1935

Genus Cyathoclisia Dingwall, 1926

Type species Cyathoclisia tabernaculum Dingwall, 1926; 
Tournaisian of England.

Diagnosis - See Poty (1981).

Cyathoclisia soshkinae Sayutina, 1973
(Fig. 10a-h)

p.  1960 Cyathoclisia modavense (Saleé) - Vassiljuk, Pl. 30, fig. 1c.
p.  1970 Cyathoclisia modavensis Soshkina, 1960, Pl. 1, figs 1-4.
 1973 Cyathoclisia soshkinae Sayutina, p. 70, Text-figs 13-14; Pl. 

6, figs 7-8.

Holotype - Specimen 703/5102, Paleontological 
Institute (PIN), Russia, selected by Sayutina, 1973, East 
European Platform, Moscow Basin, Cherepet railway 
station, Cherepet River, Tula region; Tournaisian, 
Cherepet horizon; figured by Soshkina (1960, pl. 1, fig. 
4a-b).

Diagnosis - Cyathoclisia reaching a diameter of 25 
mm and having up to 40 septa of each order. Major septa 
thin, reach the axial structure, where their ends slightly 
twist. Minor septa short, appearing where diameter 
reaches 6-7 mm; 1/3 of the length of the major septa, often 
contratingent. Axial structure compact, monolithic, up to 
2 mm-thick, composed of a short and thick axial plate 
and septal lamellae, immersed in a stereoplasm. Tabulae 
rare, often complete, upturned towards the axis with an 
angle of 50-60º. Dissepimentarium narrow, appearing 
late in ontogeny, composed of 1-2 rows of interseptal 
dissepiments (after Sayutina, 1973).

Material - Nineteen specimens: four specimens from 
the Buzynova Valley (left bank of the Mokra Volnovakha 
River), (2P264A/2.1; 2.3 - 2.5); two specimens from the 
Karakuba Quarry (2P267A/c-31 and c-32); one specimen 
from the Central Quarry (2P267A/c-6-9); four specimens 
from the Southern Quarry (2P264A/c-2.3 - 2.5 and c-2.8); 
eight specimens from the Eastern Quarry (22P267A/c- 
3.1-3.6; c-4.1, 4.2). Most of the specimens are enclosed 
in rock; only a single specimen free of rock. Early growth 
stages are often preserved; one specimen (2P267A/cd-9.2, 
Dolomite Quarry) has partially preserved calice.

Remarks - The Donets specimens differ from the 
holotype in slightly larger size and higher number of septa. 
The diameter of the calice reaches 30 mm, whereas in the 
species of the Moscow Basin it is no more than 25 mm. 
Cyathoclisia soshkinae differs from the closest species 
C. uralensis by its smaller size and fewer septa, that are 
thinner, and a narrow dissepimentarium (one-two rows 
compared to four-five rows in C. uralensis). At a diameter 
of 15 mm the number of major septa in C. soshkinae is 
39-40, whereas in C. uralensis, at the same diameter, there 
are 44-46 septa.

Note that, as pointed out by Sayutina (1973), and 
then noted by Weyer (2006), the name uralensis was 
used by Stuckenberg for another closely related species 
(Clisiophyllum uralense Stuckenberg, 1895) and therefore 
is a homonym. 

From the similar species C. modavensis, the Donets 
specimens from Tc zone differ by a simpler and compact 
axial structure, much smaller size and more scattered 
slightly upturned tabulae, as well as the absence of a 
diplosepta. Already at early growth stages (4 mm in 
diameter) the axial structure of C. modavensis from Te 
(Va) zone of the Donets Basin (Vassiljuk, 1960, p. 124, 

Fig. 9 - Calmiussiphyllum calmiussi Vassiljuk, 1959. Specimen MNH 
1405/240, figured by Vassiljuk (1959, p. 3, fig. 3a; 1960, pl. 14, fig. 3): 
transverse section of the adult growth stage; Right bank of the Kalmius 
River near Kalmiuske town, Te (Va) zone. Scale bar is 10 mm.
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Fig. 10 - a-h) Cyathoclisia soshkinae Sayutina, 1973. Specimen 2P267A/c-d-9 with view of the specimen showing trochoid habitus and 
fragmentarily preserved calice (a), Dolomite Quarry, Tc2 subzone and in transverse section (b). Specimen 2P267A/c-31 in transverse sections 
(c-d, f-g); detail of transverse section showing axial structure (e) as enlargement of (d); longitudinal section (h); Karakuba Quarry, Tc2 subzone. 
i) Cyathoclisia cf. modavensis (Salée, 1913). Specimen 2P267A/d-9-2 in transverse section; Dolomite Quarry, Tc2 subzone. Scale bar is 10 
mm for all figures except for e (1 mm).
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pl. 30, fig. 1-1b) is built of numerous radial lamellae 
connected to major septa. 

Occurrence - Moscow Syneclise, Tournaisian, 
Cherepet horizon (Soshkina, 1960); the North Urals 
(Sayutina, 1973), Tournaisian, Kiselovian horizon. In 
Donets Basin this species is abundant from middle part 
of Tournaisian (Tc2 subzone), Buzynova Valley, Central, 
Dolomite, Southern, Eastern, and Karakuba quarries. 

Cyathoclisia cf. modavensis (Salée, 1913)
(Fig. 10i)

Material - Three deformed cylindrical and sub-
cylindrical fragments without early growth stages. 
2P267A/d9-1, 9-2 and 9-8.

Remarks - This species differs from Cyathoclisia 
soshkinae by its large size, thinness of septa and the 
development of a dissepimentarium. It is similar to C. 
modavensis but distinguished by having fewer septa (72:30 
mm in C. modavensis and 56:35 mm in C. cf. modavensis) 
and by less complex axial structure. Cyathoclisia densum 
Gorsky (1935) is described in detail by Dobrolyubova & 
Kabakovitch (1966, p. 44, pl. 3, figs 1-5; pl. 4, fig. 1; pl. 5, 
fig. 1) from the Kuznetsk Basin and was originally described 
by Gorsky (1935, p. 42, pl. 7, figs 10-14 and pl. 8, fig. 1) as 
Lophophyllum caninoides var. densa from zone Etroeungt of 
Nowaya Zemlya; it has a wider dissepimentarium, smaller 
size, higher number of septa with equal diameters, thickened 
major septa and thin minor septa. In the Donets specimens 
major and minor septa do not differ in thickness.

Occurrence - Dolomite Quarry near Dokuchaevsk 
town; upper Tournaisian, Tc2 subzone.

Family Palaeosmilidae Hill, 1940
Subfamily Palaeosmilinae Hill, 1940

Genus Aulokoninckophyllum Sando, 1976

Type species Campophyllum carinatum Carruthers, 
1909 (p. 150, pl. 1, figs 3-6), Russia, Novaya Zemlya, 

uppermost Visean.

Diagnosis - See Sando (1976).

Remarks - In the diagnosis proposed by Somerville 
et al. (2016) the presence of long carinate major septa is 
indicated. Such carinate major septa are not observed in 
the Donets specimen.

Aulokoninckophyllum sp.
(Fig. 11a-c)

Material - One fragment 2P267-A/c-1-3 of coral 
recrystallised and enclosed in rock. Three thin sections. 

Remarks - The most similar to illustrated species 
are Aulokoninckophyllum cf. ngakoi Vuillemin, 1990 

from the upper Tournaisian, RC4α-β1 (Denayer et al., 
2011, p. 162, pl. 4, fig. N), and Aulokoninckophyllum 
sp. (Denayer et al., 2011, p. 162, pl. 3, fig. M), RC3β of 
Belgium. Aulokoninckophyllum ngakoi Vuillemin from 
the lower Visean of the Armorican Massif has a much 
larger number of septa 45:10-12 mm. Donets species, 
as well as A. cf. ngakoi and Aulokoninckophyllum sp. 
from Belgium occurrence in the upper Tournasian. A 
study of the aulate corals (Somerville et al., 2016) shows 
that they are probably the oldest species of the genus 
and the most ancestral in the phylogenetic lineage of 
Aulokoninckophyllum. 

Occurrence - Central Quarry near Dokuchaevsk town, 
upper Tournaisian, Tc2 subzone.

Suborder Lonsdaleiina Spassky, 1974
Family Aphrophyllidae Hill, 1973

Genus Merlewoodia Pickett, 1967

Type species Merlewoodia bensoni Pickett, 1967; upper 
Tournaisian or lower Visean Namoi Fm., Babbinboon, 

New South Wales, Australia.

Diagnosis - See Poty (2007).

Remarks - The initial diagnosis of Merlewoodia 
(Pickett, 1967), as well as the emended diagnosis proposed 
by Poty (2007), indicates a long counter septum. The 
presence of a shortened counter septum in our species does 
not correspond to the proposed diagnoses of the genus. 
These and other differences may be sufficient to establish 
a separate new genus widespread in Europe.

Merlewoodia sp. 1
(Fig. 12 f-m)

Materials - Two specimens (2P267-A/c-1-2; 2P267-
A/c-1-5) from the same location (Central Quarry) 
completely enclosed in rock. One of the specimens 

Fig. 11 - Aulokoninckophyllum sp. Specimen 2P267-A/c-1-3 in 
transverse (a) and longitudinal (b-c) sections; Central Quarry, near 
Dokuchaevsk town, Tc2 subzone. Scale bar is 5 mm.
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preserved early growth stages. Six thin sections and three 
polished surfaces are available for study.

Description - Solitary corals with the largest diameter 
of 20 mm. At the earliest growth stages, at a diameter of 
3.5-4 mm there are 19 thickened septa. They do not reach 
the axis, but their inner ends fuse, leaving a free space 
1.2-1.5 mm wide. With a maximum observed diameter of 
20 mm, major septa are long, but have unequal lengths. 
In the cardinal parts of the dissepimentarium they are 
thinned. The longest of them reach the axis, where they 
are connected with stereoplasm. The cardinal septum is 
shortened, located in the open fossula. In some sections 
it is clear that the cardinal septum is shorter than the 
neighbouring two septa. The alar pseudofossulae are 
conspicuous. The counter septum is somewhat shorter than 
the others. One of the lateral septa is notably lengthened. 
At large corallite diameters, the septa are thickened with 
a clear dark median line. Their pinnate arrangement is 
observed in some asymmetrical corals. This asymmetry is 
visible in the different lengths of the lateral septa, as well 
as in the ends of major septa, some of which having their 
inner ends fused, whereas some remain free (Fig. 12g). 
Septal index: 28-30:7-8 mm; 35:9.5-10 mm; 40:13.5mm; 
45:20 mm. The minor septa are unstable, very short, the 
first of them appear in counter quadrants where the corallite 
diameter reaches 8 mm. They are completely enclosed in 
the stereoplasm of the wall. At the same diameter, the first 
dissepiments appear in counter quadrants (Fig. 12g). At 
mature stages the dissepimentarium is better developed 
in counter quadrants. It consists of small irregular 
dissepiments, grouped in seven-eight rows. The outer wall 
disintegrates with the emergence of a naotic structure in 
the periphery (Fig. 12i-k). The tabulae are incomplete and 
are rarely located and depressed in the axial part. Near 
the dissepimentarium densely packed concave interstitial 
tabellae (Poty, 2002) develop (Fig. 12l-m). 

Remarks - The presence of naotic dissepiments at 
the mature growth stages in the Donets specimens is a 
characteristic feature of the genus Merlewoodia (Webb, 
1990; Poty, 2007). Slight development of minor septa, 
a thick outer wall, are important diagnostic features of 
Merlewoodia sp. 1. The Donets specimens are very similar 
to those reported from Belgium (Denayer et al., 2011): 
Merlewoodia sp. nov. C (Denayer et al., 2011, p. 170, pl. 
5, fig. R) and Merlewoodia sp. nov. B (pl. 5, fig. T). The 
limited number of specimens precludes describing the 
Donets coral as a new species. 

Occurrence - Central Quarry near Dokuchaevsk town, 
Tc2 subzone.

Merlewoodia sp. 2
(Fig. 12a-e)

Material - One specimen, 2P267/Va-40 from the 
Central Quarry. A fragment of calice is preserved. Four 
thin sections are available. 

Description - Trochoid coral with a destroyed surface 
about 5 mm long and maximum diameter of 28 mm. A 

fragment of calice with recess 5 mm depth extended along 
from cardinal to counter septa, major septa are thick with 
a clear median line, pinnate arrangement and varying in 
length. Cardinal septum is placed on the convex side of 
the coral and located in an open fossula. The cardinal and 
neighbouring septa are shortened. The counter septum is 
also shortened. Two alar pseudofossulae are conspicuous. 
The others septa reach the axis or are slightly withdrawn 
from the axis, retaining stereoplasmic thickening. They are 
thinner in the counter quadrants at mature growth stages. 
The minor septa are rudimentary (Fig. 12d). They occur 
together with dissepiments at a corallite diameter of about 
15 mm. Septal index 27:9-10 mm; 34:13-15 mm; 42:17.5 
mm; 50:28 mm. The tabulae are incomplete, depressed 
in the axial part and inclined towards the wall. Densely 
packed interstitial tabellae are developed near the outer 
wall between thickened septa (Fig. 12c, e). 

Remarks - Merlewoodia sp. 2 differs from the 
species described above by smaller number of septa 
with equal diameter and of the delayed appearance of a 
dissepimentarium. There is no doubt that both of them 
belong to the same genus. 

Occurrence - Central Quarry near Dokuchaevsk town, 
Te (Va) zone.

TAXONOMICAL COMPOSITION

In addition to the previously described (Ogar, 2016) 
Conilophyllum priscum and Corphalia simplex, this paper 
provides refined and supplemented data on the systematic 
composition of rugose corals of the Tournaisian within the 
Donets Basin. The species and systematics of some rugose 
corals previously described or indicated by Vassiljuk 
were revised by the author. Cyathoclisia tabernaculum 
uralensis (Poletaev et al., 1990) and partly C. modavensis 
(Vassiljuk, 1960, pl. 30, fig. 1c) with a simplified axial 
structure is considered as a species of Cyathoclisia 
soshkinae. The basis for this revision was the results of a 
study of 19 specimens of this species that was collected. 
The specimen illustrated by Vassiljuk (1960, pl. 14, fig. 
1c-d) as Campophyllum caninoides is assigned to the 
genus Siphonophyllia Scouler in McCoy, 1844.

A detailed study of the early stage development of 
Calmiussiphyllum calmiussi was performed. Despite 
the large number of specimens, their poor preservation 
did not allow to study its early stages of growth. It was 
established that the cardinal septum in this species is 
prolongated in the early growth stages. The septa have a 
trabecular microstructure.

The presence of undissepimented rugose genera in 
the Tournaisian of the Donets Basin was established 
previously (Vassiljuk, 1960) but illustrations of the 
genera Amplexus Sowerby, 1814, Sychnoelasma Lang, 
Smith & Thomas, 1940, Zaphrentites Hudson, 1941, 
Proheterelasma Cotton, 1973 are published here for the 
first time.

The presence of large caninoid rugosans Siphonophyllia 
Scouler in McCoy, 1844 and Uralinia Stuckenberg, 1895, 
as well as Caninophyllum Lewis, 1929 is confirmed, 
and their brief characteristics and illustrations are given. 
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Fig. 12 - a-e) Merlewoodia sp. 2. Specimen 2P267/Va-40 in transverse (a-b) and longitudinal (c) sections; detail of transverse section showing 
minor septa (d) as enlargement of (b); detail of longitudinal section showing densely packed interstitial tabellae (e) as enlargement of (c); Central 
Quarry, Te (Va) zone. f-m) Merlewoodia sp. 1. Specimen 2P267-A/c-1-2 in transverse sections (f-h); details of transverse sections showing minor 
and major septa, lonsdaleoid dissepiments and naotic structure development (i-k); longitudinal section (l); detail of longitudinal section showing 
densely packed interstitial tabellae (m) as enlargement of (l); Central Quarry, Tc2 subzone. Scale bar is 10 mm, except in d, e, i, j, k and m (1 mm).
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Keyserlingophyllum Stuckenberg 1895, the presence of 
which in the Donets Basin was previously indicated (Ogar, 
2010), is also illustrated in this paper.

Aulokoninckophyllum Sando, 1976 and Merlewoodia 
Pickett, 1967 were found in the Donets Basin for the first 
time. The insufficient numbers of specimens do not allow 
to describe them as new species.

STRATIGRAPHIC DISTRIBUTION
AND CORRELATION

The rugose coral species established in the Donets 
Basin are irregularly distributed in the section (Fig. 13). 
In the lower part of the Tournaisian only one species, 
Conilophyllum priscum, was found. The correlation of 
this stratigraphic level has been given earlier (Ogar, 2016).

In the Tc zone twelve species of rugose corals were 
identified. Large caninoid rugose corals Siphonophyllia 
occur in Tb2 zone and in Tc1 subzone. This stratigraphical 
interval approximately equals the RC2 zone of Belgium. 
Keyserlingophyllum and Uralinia occur in the Tc2 subzone. 
The rugose corals Zaphrentites and Cyathoclisia soshkinae 
are dominant here. This part of the section corresponds to 
subzones RC3α-β in Belgium (Poty et al., 2006; Denayer 
et al., 2011) and to the Cherepet horizon of the East 
European Platform or to the lower part of the Rugose 
coral zone III (Hecker, 2001).

Only two species, Caninophyllum tomiense and 
Corphalia simplex, were found in the Td zone (Fig. 13). 
The correlation of layers with Corphalia was reported 
earlier (Ogar, 2016).

A new episode of taxon diversity occurs at the top of 
the Tournaisian, Te (Va) zone, where they are concentrated 
in a thin stratum of black mudstones interbedded with 
limestones. Calmiussiphyllum calmiussi dominates here. 
A few specimens belong to the genera Proheterelasma, 
Caninophyllum, Cyathoclisia, and Siphonophyllia. This 
horizon compares to the rather narrow stratigraphic 
interval with RC4β1 rugose corals subzone in Belgium 
(Poty et al., 2006; Denayer et al., 2011).

Only one species of Sychnoelasma (S. konincki) typical 
of the Tournaisian was found in the Visean basal strata 
(Vb-c zones) possibly unconformably overlapping the Te 
(Va) zone sediment.

PALEOENVIRONMENTAL CONDITIONS
AND PALEOBIOGEOGRAPHY

The irregular stratigraphic distribution of rugose 
corals in the Donets Basin is explained by a complex 
combination of regional and global factors that influenced 
the paleogeographic position and changes in the conditions 
of the sedimentation. They were the main constraints 
on the existence and migration of rugose corals. The 
beginning of the Tournaisian in the Donets Basin was 
marked by a significant shallowing caused by the global 
Hangenberg event, corresponding to a sea-level fall and 
marked by a stratigraphic gap. With the deepening of the 
basin paleogeographic relations arose with other basins, 
as recorded by the occurrence of Conilophyllum. This 
stratigraphic level roughly corresponds to the boundary 1 

to 2 of the third-order sequences of the Belgian Dinantian 
(Denayer et al., 2011; Poty, 2016) (Fig. 13). The middle 
of the Tournaisian time was marked by a maximum 
transgression. An extensive shallow shelf was located 
within the Donets Basin, in which large caninoid rugoses 
inhabited, as in many other regions of the Paleotethys. 
The maximum deepening of the basin occurs during the 
second half of the Tc interval when black limestones with 
numerous Zaphrentites and Cyathoclisia soshkinae were 
formed. This level corresponds to the boundary of 2 to 3 
sequences. A gradual shallowing of the basin ended with 
a short gap that occurred during Td. Only two species 
of rugose corals in the Donets Basin were identified and 
only limited paleogeographic communications with the 
Kuznetsk Basin, the Urals Ocean and Dinant Basin existed 
at that time.

The lithology of the Te (Va) zone is sharply different 
from lithology of other zones. It is characterised by 
high clay and organic matter content in the rocks. The 
composition of the rugose coral assemblages indicates 
unstable conditions in a relatively deep basin. This stratum 
reflects the global eustatic “Avins event” (Poty, 2007). The 
subsequent regression and shallowing with discontinuity 
in the sedimentation corresponds to the sequences 4 to 5 
boundary of Belgium (Poty, 2016).

At the beginning of the Visean, shallow-water 
sedimentation was established in the Donets Basin, which 
was a gulf in the Paleotethys Ocean. Colonial rugose 
corals appear in the Donets Basin only from Visean time. 
The composition of solitary and colonial corals indicates 
wide paleogeographic relationships with remote basins. 
The T/V boundary on the Donets Basin is compared with 
the boundary of sequences 4 to 5 of the Namur-Dinant 
Basin.

CONCLUSIONS

Many previously unknown solitary rugose corals in the 
Tournaisian of the Donets Basin have been documented 
for the first time. Colonial rugose corals appear in this 
basin only from the early Visean.

Some newly discovered genera, including Merlewoodia 
and Aulokoninckophyllum, are very similar to those found 
earlier in Belgium and surrounding areas and should be 
described as new species in accordance with the results 
of joint studies. They are possibly relevant for further 
phylogenetic and paleogeographic reconstructions.

The composition of corals assemblages indicates wide 
paleobiogeographic relationship between the shelf seas 
of the Paleoasiatic, Paleotethys, Ural and Rheic oceans 
in separate episodes of Tournaisian time.

Significant changes in the composition of coral fauna 
near the Tournaisian - Visean boundary of the Donets 
Basin are considered as a result of a global “Avins event.”
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