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1. Introduction
Suleimanov (1945) described the Devonian globular, 
unilocular fossils with numerous apertures at the end 
of papilliform protuberances and a uniform calcareous 
wall, and attributed them to the foraminiferal family 
Saccamminidae. Bykova in Bykova and Polenova 
(1955), later, placed these organisms within the family 
Parathuramminidae. These unilocular organisms are 
principally considered foraminifera because tests of 
them are only known among foraminifers with an 
indisputable extant genus Thurammina (Vachard et al., 
2018). However, a controversy remains over the higher 
rank of these organisms. They have been interpreted as 
volvocacean algae (Kazmierczak, 1976), postmortem 
calcified acritarchs (Kazmierczak and Kremer, 2005), 
dasycladacean cysts (Mamet, 2006), microproblematica 
(Mamet and Préat, 2009), radiolarians (Vishnevskaya 
and Sedaeva, 2002), or incertae sedis (Schlagintweit et al., 
2013).

The Devonian calcareous parathuramminids, which 
are principally determined in thin sections, have been 
mostly studied by Russian researchers (e.g., Antropov, 
1950; Vissarionova, 1950; Lipina, 1950; Bykova in Bykova 
and Polenova, 1955; Pronina, 1960; Chuvashov, 1965; 
Poyarkov, 1969; Petrova, 1981; Zadorozhnyi, 1985, 1987). 
They are poorly known in North America (e.g., Toomey et 

al., 1970; Armstrong and Mamet, 1976) and Australia (e.g., 
Edgell, 2004). They have been recently studied in Europe 
(e.g., Vachard, 1994; Vachard et al., 2018; Özkan, 2018).

The Devonian deposits in the Taurides have been 
studied within the framework of two successive 
multidisciplinary projects, measuring three representative 
stratigraphic sections in addition to some detailed 
shorter sections in the eastern and central Taurides. As 
a result, the stratigraphic subdivision of the Devonian 
succession of the Taurides was established at the stage 
level based on foraminifers, ostracods, conodonts, 
juvenile brachiopods, and palynomorphs (Wehrmann 
et al., 2010). The limestone samples collected from all 
studied sections revealed a rich and diversified calcareous 
foraminiferal assemblage consisting of both multi- and 
unilocular species. The multilocular foraminifers have 
been previously documented (Özkan, 2011; Özkan and 
Vachard, 2015; Özkan, 2018; Özkan et al., 2019). The 
unilocular foraminifers referred to as parathuramminids 
are here presented.

The main objectives of this study are: (1) to describe the 
Devonian unilocular parathuramminids in the carbonate 
rocks of the Taurides; (2) to present a detailed systematic 
identification of these organisms; (3) to introduce the 
newly described taxa; (4) to provide insight into the 
taxonomy of the Devonian parathuramminoids.
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2. Geologic setting
The Tauride Orogenic Belt developed on the Northern 
Gondwana border lies along the coast of the Mediterranean 
Sea and extends to eastern Turkey. Two strike-slip faults, 
the Kırkkavak Fault in the west and the Ecemiş Fault in 
the east subdivide geographically the Tauride Belt into 
the eastern, central, and western Taurides (Figure 1). 
Based on litho-tectono-stratigraphical characteristics 
and depositional conditions, Özgül (1976) classified the 
rocks of the Taurides into six tectono-stratigraphic units: 
parautochthonous Geyikdağı Unit, and the allochthonous 
Bozkır, Bolkar, Aladağ, Alanya, and Antalya units. The 
Devonian sequence, as a part of the Geyikdağı Unit, is 
widely distributed in the eastern and central Taurides. The 
Devonian rocks formed by carbonates and siliciclastics 
were mainly deposited in shallow marine environments 
(Demirtaşlı, 1967; Özgül, 1976; Wehrmann et al., 2010; 
Yalçın and Yılmaz, 2010).

In the eastern Taurides, the Devonian sequence, 
conformably overlying the Silurian deposits, consists of 
three lithostratigraphic formations, from bottom to top, 
the Ayıtepesi, Şafaktepe, and Gümüşali (Figure 1). Özgül 
et al. (1973), to include clastic rocks with some carbonate 
beds, first defined the Ayıtepesi Formation. Demirtaşlı 
(1967) originally named the Şafaktepe and Gümüşali 
formations. The former is mostly composed of carbonate 
rocks interbedded with clastic deposits, and latter 
predominates in clastic deposits.

In the central Taurides, Demirtaşlı (1984) subdivided 
the Devonian sequence, conformably overlying the 
Silurian deposits, into three lithostratigraphic formations, 
which are, in ascending order, the Sığırcık, Büyükeceli, 
and Akdere (Figure 1). The basal Sığırcık Formation 
comprises a succession of siliciclastic and carbonate 
deposits. The overlying Büyükeceli Formation is composed 
predominately of carbonate rocks. The Akdere Formation, 
the top unit of the Devonian sequence in the central 
Taurides, consists of carbonates rocks with intercalations 
of siliciclastic deposits.

3. Materials and methods
The samples of this study are from four stratigraphic 
sections: Halevikdere, Kocadere, Eceli and Halevikdere 
detail (HD) sections. The Halevikdere and Kocadere 
sections are located in the eastern Taurides, and the Eceli 
section is in the central Taurides (see section locations 
in Figure 1). The thicknesses of these main profiles are 
1197 m, 1077 m, and 933 m, respectively. The detailed 
shorter section, which is a part of the Halevikdere section, 
is 9.3 m thick. Nearly 1000 thin sections from 243 field 
samples were prepared and examined under a microscope 
to determine the parathuramminid assemblages. The 
studies by Antropov (1950), Lipina (1950), Bykova and 

Polenova (1955), Pronina (1960), Chuvashov (1965), 
Poyarkov (1969), Petrova (1981), Zadorozhnyi (1985, 
1987), Vachard (1994), and Vachard et al. (2018) were used 
for the identification of the parathuramminid fauna. Thin 
sections are housed in the collection of Turkish Petroleum 
Corporation, Ankara, Turkey.

4. Results and discussion
4.1. Practical identification of the Devonian 
parathuramminid genera with phylogenetic implications
In this study, a practical identification key for the 
Devonian parathuramminid foraminifers at genera 
level is proposed (Figure 2). These globular organisms 
have evolved from ivanovellids in pre-Devonian time 
(Vachard et al., 2018). According to recent classifications 
(e.g., Zadorozhnyi, 1987; Vachard et al., 2018), the family 
Parathuramminidae, mainly based wall thickness, was 
subdivided into two subfamilies: Parathurammininae and 
Parathuramminitinae. The species with thin wall of single, 
double, or three layers were assigned to the subfamily 
Parathurammininae, and those with a medium-to-thick, 
uniform, single-layered wall structure were placed within 
the subfamily Parathuramminitinae. 

Bykova in Bykova and Polenova (1955) first named 
the subfamily Parathurammininae as a subdivision of 
the family Parathuramminidae. Genera Parathurammina 
and Bykovaella represent the single-layered forms of this 
subdivision. While the former is characterized by papillate 
apertural protuberances, the latter represents the species 
with tubular apertural spines. The second subdivision 
of this subfamily encompasses the species with double-
layered wall structure with short, tubular apertural spines. 
Here, the newly described genus Proninellites n. gen. is 
placed in this subdivision. It is supposed to have evolved 
from Bykovaella with the appearance of a two-layered wall 
during the Givetian age. On the other hand, the three-
layered species of the subfamily Parathurammininae 
are categorized into two subgroups according to the 
character of the middle layer, which is either light or 
dark. Accordingly, the species with a light middle layer 
are assigned to the genera Marginara and Saltovskajina. 
Where the papillate apertural protuberances define the 
former, the long tubular apertural spines characterize 
the latter. However, a dark-middle layer as well as short, 
tubular apertural spines differentiate the newly described 
genus Sabirovellites n. gen. During the Givetian stage, 
Proninellites n. gen. is supposed to have evolved into 
Marginara, which in turn gave rise to Saltovskajina. 
Similarly, the Proninellites n. gen. gave rise to Sabirovellites 
n. gen.

Antropov (1970) first introduced the subfamily 
Parathuramminitinae into the family Parathuramminidae. 
Zadorozhnyi (1987) placed the genera Parathuramminites, 
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Kolongella, Suleimanovella and Salpingothurammina in 
this subfamily. Vachard et al. (2018), later, considered 
the genus Polygonella as a member of this group. Tubular 
apertural canals characterize Parathuramminites, among 
them, and Kolongella is defined by broadly conical 
apertural protuberances. While the tubular apertural 
spines describe Suleimanovella, the long tubular spines 
distinguish the genus Salpingothurammina. An angular 
outline and tubular apertural spines characterize the genus 
Polygonella. The first representatives of this subfamily 
appear in the Eifelian deposits of the Taurides although 
they are known to have evolved before the Devonian Period 
(Poyarkov, 1969; Sabirov, 2017; Vachard et al., 2018).
4.2. Diversification of the parathuramminid genera in 
the Devonian units of Taurides.
In the Halevikdere section, thin limestone beds of the basal 
Ayıtepesi Formation revealed a few parathuramminid 
species of Bykovaella. However, the same unit, in the 
Kocadere section and its time equivalent Sığırcık 
Formation in the Eceli section, is devoid of foraminifers. 
The overlying Şafaktepe Formation, which dominates 
in carbonate deposition, includes abundant unilocular 
foraminiferal associations in the Halevikdere section 
(Figure 3). The limestone beds in the lower part of the 
unit witnesses the first appearance of parathuramminid 
species of Salpingothurammina, Kolongella, Bykovaella, 
Parathuramminites, and Suleimanovella. On the other 
hand, the limestone beds corresponding to the upper 
part of the unit in both Halevikdere and Halevikdere 
Detail (HD) sections contain a rich and diversified 
parathuramminid assemblage. Here, a large number of 
newly appeared specimens of Bykovaella, Polygonella, 
Proninellites n. gen., Marginara, Saltovskajina, and 
Sabirovellites n. gen. characterize this assemblage. 
Although the parathuramminid species of the Şafaktepe 
Formation in the Kocadere section are barely preserved 
due to dolomitization, a distinct limestone bed at 590 
m of the section comprises a rich and diversified fauna 
(Figure 4). However, the Büyükeceli Formation in the Eceli 
section, a time equivalent unit of the Şafaktepe Formation 
reveals a poor parathuramminid association (Figure 
4). The Gümüşali Formation in the Halevikdere and 
Kocadere sections in addition to the Akdere Formation 
in the Eceli section that represent the upper part of the 
Devonian sequence in the Taurides are marked by a 
decrease in diversity and abundance of parathuramminid 
fauna. Nevertheless, the occurrence of few representatives 
of Parathurammina, Kolongella, Bykovaella, Polygonella, 
Parathuramminites, Salpingothurammina, and 
Suleimanovella are still notable.

Overall, the parathuramminid species are abundant at 
certain intervals throughout the studied sections. At most 
levels, however, they are absent or rare. Their absence, 

preservation or decrease in diversity and abundance may 
be due to changes in depositional environment and facies 
as well as pervasive dolomitization.
4.3. Systematic paleontology

Phylum Foraminifera d’Orbigny 1826 emend. Cavalier-
Smith, 2003 

Class Fusulinata Gaillot and Vachard, 2007 emend. 
Vachard, 2016 

Subclass Afusulinana Vachard, Pille and Gaillot, 2010
Order Parathuramminida Mikhalevich, 1980 emend. 

Vachard, 2016
Superfamily Parathuramminoidea Fursenko in Rauzer-

Chernousova and Fursenko, 1959 emend. Vachard, 2016
Family Parathuramminidae Bykova in Bykova and 

Polenova, 1955 emend. Vachard, 1994
Subfamily Parathurammininae Bykova in Bykova and 

Polenova; 1955 emend. Vachard, 1994 
Genus Parathurammina Suleimanov, 1945
Type species: Parathurammina dagmarae Suleimanov, 

1945.
Parathurammina dagmarae Suleimanov, 1945
Figures 5(1–8)
1945 Parathurammina dagmarae Suleimanov, p. 132, 

figure 3.
1954 Parathurammina dagmarae; Grozdilova and 

Lebedeva, p. 23, pl. 1, figures 1-2.
1962 Parathurammina dagmarae; Bogush and Yuferev, 

p. 76, pl. 1, figure 7.
1965 Parathurammina dagmarae; Chuvashov, p. 18, pl. 

1, figures 1-2.
1969 Parathurammina (Parathuramminites) dagmarae; 

Poyarkov, p. 79, pl. 1, figure 10.
1977 Parathurammina dagmarae; Vachard, pl. 8, figure 

3. 
1984 Parathurammina dagmarae; Kotlyar, p. 8, pl. 1, 

figures 3-6.
1991 Parathurammina dagmarae; Vachard, p. 261, pl. 

1, figure 26.
1999 Parathurammina du groupe P. dagmarae (= 

Salpingothurammina breviradiosa); Mamet et al., pl. 5, 
figures 13-14.

2017 Parathurammina dagmarae; Sabirov, pl. 1, figures 
1-3.

Diagnosis: Test unilocular, large, and globular 
with numerous short papilliform protuberances. Wall 
unilayered, thin, dark-microgranular. Apertures numerous 
and rounded. Characterized by the large size and short 
protuberances. 

Measurements: Test outer diameter = 0.25–0.28 mm; 
test inner diameter = 0.24–0.27 mm; number of apertural 
necks: 2–8; length of apertural necks = 0.006–0.04 mm; 
test wall thickness = 0.01–0.012 mm.
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Figure 4. Stratigraphic distributions of parathuramminids in the Kocadere and Eceli sections (Age and formation boundaries are from 
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Figure 5. 1-8. Parathurammina dagmarae Suleimanov, 1-2. HD-46, 3. HD-47, 4. HD-56, 5. HD-70, 6. K10, 7-8. K40; 9-12. Bykovaella 
aperturata (Pronina), 9. H56, 10. HD-45, 11. HD-68, 12. E30. 13-19. Bykovaella crassitheca (Antropov), 13. H32, 14. H46, 15. HD-33, 
16. E23, 17-19. E30; 20. Bykovaella bykovae (Poyarkov in Purkin et al.), H55. Scale bars = 0.05 mm.
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Figure 6. 1-4. Bykovaella bykovae (Poyarkov in Purkin et al.), 1-2. H55, 3. H56, 4. HD-67; 5-10. Proninellites graciosa (Pronina), 5-6. 
HD-45, 7. HD-64, 8. K10, 9-10. E30; 11-12. Proninellites breviradiosa (Reitlinger in Varsanofieva and Reitlinger), 11. H30, 12. E30; 13. 
Marginara tamarae (Petrova), HD-57; 14. Marginara magna (Antropov), E30; 15-16. Saltovskajina scitula (Chuvashov), 15. HD-35, 
16. HD-67. 17-20 Sabirovellites altineri n. gen. n. sp., 17. Paratype, HD-1, 18. Paratype, HD-53, 19. Paratype, HD-58, 20. Paratype, 
HD-67. Scale bars = 0.05 mm.



ÖZKAN / Turkish J Earth Sci

504

1 2

5 6

3 4

Figure 7. 1-6. Sabirovellites altineri n. gen. n. sp., 1. Holotype, HD-52, 2. Paratype, HD-1, 3. Paratype, HD-45, 4. 
Paratype, HD-54, 5. E15, 6. E23. Scale bars = 0.05 mm.
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Figure 8. 1-3. Parathuramminites minima (Antropov), 1. H54, 2. H55, 3. H56; 4-6. Parathuramminites devonica (Vissarionova), 4. H55, 
5-6. E31; 7. Parathuramminites obnata (Chuvashov), H56; 8-11. Kolongella kolongensis (Pronina), 8. HD-58, 9-10. HD-70, 11. E30; 12-
15. Kolongella pojarkovi (Zadorozhnyi and Yuferev), 12. HD-35, 13. HD-42, 14. HD-51, 15. E23; 16-19. Suleimanovella paracushmani 
(Reitlinger), 16. H37, 17. HD-42, 18. HD-46, 19. HD-66; 20. Suleimanovella suleimanovi (Lipina), H45. Scale bars = 0.05 mm. 
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Figure 9. 1-9. Suleimanovella suleimanovi (Lipina), 1. H45, 2. H49, 3-4. HD-24, 5. HD-43, 6. HD-45, 7. HD-54, 8-9. HD-72; 10-13. 
Suleimanovella praetuberculata (Reitlinger), 10. H39, 11. HD-45, 12. K18, 13. E23; 14-17. Suleimanovella paulis (Bykova in Bykova and 
Polenova), 14. H46, 15. H49, 16. H56, 17. K10; 18-20. Suleimanovella stellata (Lipina), 18. H32, 19. HD-11, 20. HD-41. Scale bars = 0.05 
mm.
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Figure 10. 1-4. Suleimanovella stellata (Lipina), 1-2. HD-43, 3. HD-58, 4. K10. 5-10. Salpingothurammina spinosa (Lipina), 
5. H49, 6. H56, 7. HD-70, 8. K10, 9. E30, 10. E39; 11-12. Salpingothurammina tuberculata (Lipina), 11. HD-1, 12. HD-8; 13-15. 
Salpingothurammina subvasta (Bykova in Bykova and Polenova), 13. H40, 14. HD-64, 15. E30; 16-18. Salpingothurammina elegans 
(Poyarkov), 16. H22, 17. H56, 18. E30; 19-20. Polygonella irregulariformis Zadorozhnyi and Yuferev, E30. Scale bars = 0.05 mm.
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Range and occurrence: Tournaisian of Bashkortostan, 
Russia (Suleimanov, 1945); Late Devonian of Kolvo-
Visher region, Russia (Grozdilova and Lebedeva, 1954); 
Famennian and Tournaisian of the central and southern 
Urals, Russia (Chuvashov, 1965); Tournaisian of Karatau, 
Kazakhstan (Bogush and Yuferev, 1962); Famennian 
of Tian-Shan, Kyrgyzstan (Poyarkov, 1969); Visean of 
Montagne Noire, France (Vachard, 1977); Famennian of 
Ukraine (Kotlyar, 1984); Emsian of Oviedo region, Spain 
(Vachard, 1991); Givetian of Morocco (Mamet et al., 1999); 
early Famennian of Zeravshan, Tajikistan (Sabirov, 2017); 
Givetian and Frasnian of Taurides, Turkey (in this study).

Materials: Over 20 specimens from the samples H54 
and H56 of the Helevikdere section; HD-46, HD-47, HD-
52, HD-56, HD-66, and HD-70 of the Halevikdere Detail 
section; K10 and K40 of the Kocadere section.

Genus Bykovaella Zadorozhnyi in Zadorozhnyi and 
Yuferev, 1984

Type species: Parathurammina aperturata Pronina, 
1960.

Bykovaella aperturata (Pronina, 1960)
Figures 5(9–12)
1960 Parathurammina aperturata Pronina, p. 47, pl. 1, 

figure 3.
1969 Parathurammina (Salpingothurammina) 

aperturata; Poyarkov, p. 87, pl. 1, figures 2, 5.
1979 Parathurammina (Salpingothurammina) 

aperturata; Poyarkov, p. 44, pl. 5, figure 2.
1981 Parathurammina (Salpingothurammina) 

aperturata; Petrova, pl. 6, figures 4, 7.
1984 Bykovaella aperturata; Zadorozhnyi and Yuferev, 

p. 79, pl. 1, figures 3-5.
1985 Bykovaella aperturata; Zadorozhnyi, pl. 17, figure 

2, pl. 18, figure 3.
1987 Bykovaella aperturata; Zadorozhnyi, p. 16, pl. 1, 

figures 4-7.
2017 Salpingothurammina aperturata; Sabirov, pl. 3, 

figures 47-48.
2018 Bykovaella aperturata; Vachard et al., p. 16, figures 

9.16-17, 9.24-25.
Diagnosis: Test unilocular, spherical with numerous 

short tubular apertural spines. Apertural necks thin. Wall 
single-layered, thin, and dark-microgranular. Apertures at 
the end of apertural spines. 

 Measurements: Test outer diameter = 0.11–0.2 
mm; test inner diameter = 0.008–0.016 mm; number of 
apertural necks: 6–14; length of apertural necks = 0.01–
0.024 mm; test wall thickness = 0.006–0.009 mm.

Range and occurrence: Early Eifelian of the western 
part of the central Urals, Russia (Pronina, 1960); Givetian 
of Tian-Shan, Kyrgyzstan (Poyarkov, 1969, 1979; Givetian 
of the southern Urals, Russia (Petrova, 1981); Eifelian 
and Givetian of the western Siberia and Kuznets Basin 

(Zadorozhnyi and Yuferev, 1984; Zadorozhnyi, 1985, 
1987); Frasnian of Zeravshan, Tajikistan (Sabirov, 2017); 
Givetian of Mount Polinik, Carnic Alps, Austria (Vachard 
et al., 2018); Eifelian, Givetian and Frasnian of Taurides, 
Turkey (in this study).

Materials: Over 20 specimens from the samples H16, 
H32, H46, H54, H55, and H56 of the Helevikdere section; 
HD-43, HD-45, and HD-68 of the Halevikdere Detail 
section; E30 of the Eceli section.

Bykovaella crassitheca (Antropov, 1950)
Figures 5(13–19)
1950 Parathurammina dagmarae var. crassitheca 

Antropov, p. 23, pl. 1, figures 7-8.
1962 Parathurammina crassitheca; Bogush and Yuferev, 

p. 80, pl. 1, figure 12.
1965 Parathurammina crassitheca; Chuvashov, p. 20, 

pl. 1, figure 9.
1984 Bykovaella crassitheca; Zadorozhnyi and Yuferev, 

p. 80, pl. 1, figures 7-8.
1987 Bykovaella crassitheca; Zadorozhnyi, p. 18, pl. 1, 

figures 10-12.
1991 Parathurammina crassitheca; Vachard, p. 261, pl. 

1, figure 25.
1994 Parathurammina crassitheca; Vachard, p. 20, pl. 1, 

figures 2, 12-23, pl. 2, figures 1, 7.
2012 Parathurammina crassitheca; Zaytseva, pl. 1, 

figure 11.
2017 Salpingothurammina crassitheca; Sabirov, pl. 4, 

figures 49-50.
Diagnosis: Test unilocular, globular, and large. 

Numerous short tubular apertural spines on the surface of 
the test. Wall single-layered, thin, and dark-microgranular. 
Apertures numerous at the end of apertural necks. This 
species is similar to B. aperturata, but differs in having 
thicker apertural spines and larger test dimensions.

Measurements: Test outer diameter = 0.12–0.21 mm; 
test inner diameter = 0.11–0.2 mm; number of apertural 
necks: 4–15; length of apertural necks = 0.01–0.03 mm; 
test wall thickness = 0.008–0.012 mm.

Range and occurrence: Frasnian of the Shugurovsky 
region, Tatarstan (Antropov, 1950); Tournaisian of 
Karatau, Kazakhstan (Bogush and Yuferev, 1962); 
Famennian of the central and southern Urals, Russia 
(Chuvashov, 1965); Famennian of the western Siberia 
and Kuznets Basin, Russia (Zadorozhnyi and Yuferev, 
1984; Zadorozhnyi, 1987); Emsian of Oviedo region, 
Spain (Vachard, 1991); Givetian of Ancenis Basin, France 
(Vachard, 1994); Famennian of Melekesskian depression, 
western Tatarstan, Russia (Zaytseva, 2012); late Emsian of 
Zeravshan, Tajikistan (Sabirov, 2017); Eifelian, Givetian 
and Frasnian of Taurides, Turkey (in this study).

Materials: Over 50 specimens from the samples H18, 
H30, H32, H35, H36, H37, H41, H45, H46, H47, H49, 
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H54, H55, and H56 of the Helevikdere section; HD-1, 
HD-33, HD-38, HD-43, HD-44, HD-45, HD-47, HD-48, 
HD-51, HD-52, HD-55, HD-64, HD-66, and HD-67 of 
the Halevikdere Detail section; K4, K10, K13, and K14 of 
the Kocadere section; E13, E15, E23, and E30 of the Eceli 
section.

Bykovaella bykovae (Poyarkov in Purkin et al., 1961)
Figures 5(20), 6(1–4)
1955 Parathurammina magna; Bykova in Bykova and 

Polenova, p. 17, pl. 2, figures 4-5; pl. 4, figure 5 
1961 Thurammina (Salpingothurammina) bykovae 

Poyarkov in Purkin et al., p. 31, pl. 1, figures 1, 6. 
1969 Parathurammina (Salpingothurammina) bykovae; 

Poyarkov, p. 86, pl. 1, figures 3, 6, 11.
1981 Parathurammina (Salpingothurammina) bykovae; 

Petrova, pl. 6, figures 1-2.
1984 Bykovaella bykovae; Zadorozhnyi and Yuferev, p. 

80, pl. 1, figure 6.
1987 Bykovaella bykovae; Zadorozhnyi, p. 17, pl. 1, 

figures 8-9.
1994 Parathurammina bykovae; Vachard, p. 22, pl. 2, 

figures 1-3.
2017 Salpingothurammina bykovae; Sabirov, pl. 4, 

figures 52, 55.
2018 Bykovaella bykovae; Vachard et al., p. 18, figures 

10.4-6, 10.7, 10.8
Diagnosis: Test unilocular, spherical and large with 

numerous tubular apertural spines. Wall single-layered 
and dark-microgranular with thin or medium thickness. 
Apertures at the end of apertural spines and apertural 
canals wide. Characterized by expansion of the wall 
near apertural canals outward. This species is close to B. 
crassitheca, but it has larger test size and larger apertural 
canals.

Measurements: Test outer diameter = 0.14–0.26 mm; 
test inner diameter = 0.12–0.22 mm; number of apertural 
necks: 2–8; length of apertural necks = 0.016–0.038 mm; 
test wall thickness = 0.009–0.012 mm.

Range and occurrence: Givetian of the eastern Urals, 
Russia (Poyarkov in Purkin et al., 1961); Givetian of 
Tian-Shan, Kyrgyzstan (Poyarkov, 1969); Givetian of the 
western Urals (Petrova, 1981); Givetian and Frasnian of 
the southeast of the western Siberia (Zadorozhnyi and 
Yuferev, 1984; Zadorozhnyi, 1987); Givetian of Ancenis 
Basin, France (Vachard, 1994); early Frasnian of Zeravshan, 
Tajikistan (Sabirov, 2017); Givetian of Mount Polinik, 
Carnic Alps, Austria (Vachard et al., 2018); Givetian and 
Frasnian of Taurides, Turkey (in this study). 

Materials: Over 20 specimens from the samples H29, 
H37, H-54, H55, and H56 of the Helevikdere section; 
HD-3, HD-45, HD-47, HD-52, HD-66, and HD-67 of the 
Halevikdere Detail section; K10 of the Kocadere section; 
E23 and E30 of the Eceli section.

Proninellites new genus 
Type species: Parathurammna graciosa Pronina, 1960.
Diagnosis: Test is unilocular, small, globular, and 

subglobular or angularly rounded with numerous tubular 
apertural spines. The wall is two-layered with very thin 
to thin, dark-microgranular outer layer and thick light 
radial-pseudofibrous inner layer. Apertures are situated at 
the end of apertural necks.

Range and occurrence: Early Givetian of the eastern 
part of the central Urals, Russia (Pronina, 1960); Frasnian of 
Pechora, Russia (Reitlinger in Varsanofieva and Reitlinger, 
1962); Frasnian and Famennian of the central and southern 
Urals, Russia (Chuvashov, 1965); Eifelian and Givetian of 
the western Urals, Russia (Petrova, 1981); Frasnian and 
Famennian of western Siberia, Russia (Zadorozhnyi and 
Yuferev, 1984; Zadorozhnyi, 1987); Eifelian and Givetian 
of western Siberia, Russia (Zadorozhnyi, 1985); Givetian of 
Mount Polinik (Carnic Alps, Austria; Vachard et al., 2018); 
Pragian, Emsian, Eifelian, Givetian, Frasnian and early 
Famennian of Turkestan, Zeravshan and Gissar, Tajikistan 
(Sabirov, 2017); Givetian of Taurides, Turkey (this study).

Etymology: Named in honor of T. V. Pronina from 
Russia for her contributions to Devonian foraminifers.

Remarks: Proninellites n. gen. is defined to represent 
parathuramminid species characterized by a two-layered 
wall structure with short and tubular apertural spines.

Proninellites graciosa (Pronina, 1960)
Figures 6(5–10)
1960 Parathurammina graciosa Pronina, p. 3, pl. 1, 

figures 1-2.
1981 Parathurammina (Parathurammina) graciosa; 

Petrova, pl. 8, figures 4-5, 8.
1985 Parathurammina graciosa; Zadorozhnyi, p. 127, 

pl. 17, figure 1; pl. 18, figures 1-2.
2017 Parathurammina graciosa; Sabirov, Sabirov, pl. 1, 

figure 13.
2018 Parathurammina graciosa; Vachard, p. 14, figures 

9.4, 9.6-7, 9.19-23, 9.27, 9.28?, 10.2.
Diagnosis: Test unilocular and small, globular with 

numerous short tubular apertural spines. Wall thin 
and double-layered. The outer layer thin and dark-
microgranular. The inner layer light and radial-fibrous. 
Apertures at the end of apertural necks.

Measurements: Test outer diameter = 0.16–0.2 mm; 
test inner diameter = 0.13–0.18 mm; number of apertural 
necks: 8–12; length of apertural necks = 0.01–0.019 
mm; outer wall thickness = 0.006–0.009 mm; inner wall 
thickness = 0.008–0.017 mm.

Range and occurrence: Early Givetian of the eastern 
part of the central Urals, Russia (Pronina, 1960); Eifelian 
of the western Urals, Russia (Petrova, 1981); Eifelian and 
Givetian of the western Siberia, Russia (Zadorozhnyi, 
1985); Givetian of Turkestan, Tajikistan (Sabirov, 2017); 
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Givetian of Mount Polinik (Carnic Alps, Austria; Vachard 
et al., 2018); Givetian of Taurides, Turkey (this study). 

Materials: Six specimens from the samples HD-45 
and HD-64 of the Halevikdere Detail section; K10 of the 
Kocadere section; E30 of the Eceli section.

Proninellites breviradiosa (Reitlinger in Varsanofieva 
and Reitlinger, 1962)

Figures 6(11–12)
1962 Parathurammina breviradiosa Reitlinger in 

Varsanofieva and Reitlinger, p. 52, pl. 1, figures 1–2.
1965 Parathurammina breviradiosa; Chuvashov, p. 19, 

pl. 1, figures 4-6. 
1979 Parathurammina breviradiosa; Poyarkov, pl. 3, 

figure 4. 
1981 Parathurammina breviradiosa; Petrova, pl. 8, 

figure 19. 
1984 Parathurammina breviradiosa; Zadorozhnyi and 

Yuferev, p. 77, pl. 1, figures 1-2.
1987 Parathurammina breviradiosa; Zadorozhnyi, p. 

14-15, pl. 1, figures 1-3.
2012 Parathurammina breviradiosa; Zaytseva, pl. 1, 

figure 18.
2017 Parathurammina breviradiosa; Sabirov, pl. 1, 

figures 4-5.
2018 Bykovaella breviradiosa; Vachard et al., p. 17, 

figures 9.7, 10.3.
Diagnosis: Test unilocular, subglobular, or angularly 

rounded with numerous short tubular apertural spines. 
Wall double-layered. The outer layer very thin and dark-
microgranular. The inner layer thick and light radial. 
Distinguished by subglobular test and double-layered 
wall. This species is very similar to P. graciosa, but its test is 
larger and subglobular.

Measurements: Test outer diameter = 0.16–0.2 mm; 
test inner diameter = 0.15–0.18 mm; number of apertural 
necks: 4–12; length of apertural necks = 0.013–0.02 
mm; outer wall thickness = 0.003–0.005 mm; inner wall 
thickness = 0.007–0.012 mm.

Range and occurrence: Frasnian of Pechora, Russia 
(Reitlinger in Varsanofeva and Reitlinger, 1962); Frasnian 
and Famennian of the central and southern Urals, 
Russia (Chuvashov, 1965); Givetian of the western Urals, 
Russia (Petrova, 1981); Frasnian and Famennian of 
the western Siberia, Russia (Zadorozhnyi and Yuferev, 
1984; Zadorozhnyi, 1987); Famennian of Melekesskian 
depression, western Tatarstan, Russia (Zaytseva, 2012); 
Pragian, Emsian, Eifelian, Givetian, Frasnian and early 
Famennian of Turkestan, Zeravshan and Gissar, Tajikistan 
(Sabirov, 2017); Givetian of Mount Polinik, Carnic Alps, 
Austria (Vachard et al., 2018); Givetian of Taurides, Turkey 
(this study).

 Materials: Three specimens from the samples H30 of 
the Helevikdere section; K10 of the Kocadere section; E30 
of the Eceli section.

Marginara Petrova in Zarodzhonyi and Yuferev, 1984
Type species: Parathurammina tamarae Petrova, 1981.
Marginara tamarae (Petrova, 1981)
Figure 6.13
1981 Parathurammina tamarae Petrova, p. 88, pl. 8, 

figures 1-3.
1984 Cordatella (Marginarae) tamarae; Zadorozhnyi 

and Yuferev, p. 83, pl. 1, figures 11-13.
1987 Cordatella (Marginarae) tamarae; Zadorozhnyi, 

p. 21, pl. 2, figures 1-3.
Diagnosis: Test unilocular, globular, and large with 

numerous conical papillate apertural protuberances. Wall 
three-layered with dark-microgranular inner and outer 
layers and light unequal inner layer. Apertural canals 
conical and wide. Characterized by elevated, triangular 
and conical protuberances, which are tapering outwards.

Measurements: Test outer diameter = 0.15–0.2 mm; 
test inner diameter = 0.13–0.18 mm; number of apertural 
necks: 6–9; length of apertural necks = 0.01–0.03 mm); test 
wall thickness = 0.011–0.014 mm.

Range and occurrence: Givetian of the central Urals, 
Russia (Petrova, 1981); Eifelian and Givetian of the 
western Siberia, Russia (Zadorozhnyi and Yuferev, 1984; 
Zadorozhnyi, 1987); Givetian of Taurides, Turkey (this 
study).

 Materials: Six specimens from the samples HD-53, 
HD-57, and HD-67 of the Halevikdere Detail section.

Marginara magna (Antropov, 1950)
Figures 6(14)
1950 Parathurammina magna Antropov, p. 24, pl. 1, 

figures 11-12.
1955 Parathurammina magna; Bykova in Bykova and 

Polenova, p. 17, pl. 2, figures 4-5; pl. 4, figure 5.
1981 Parathurammina (Parathurammina) magna, 

Petrova, pl. 7, figure 12.
Diagnosis: Test large, unilocular, and globular with 

numerous papillate apertural protuberances. Wall dark 
gray and finely granular; sometimes with a light layer on 
the inner side of the wall. Numerous apertures rounded at 
the end of papillate apertural protuberances. Characterized 
by large tests and light layers in the wall.

Measurements: Test outer diameter = 0.47–0.65 mm; 
test inner diameter = 0.41–0.59 mm; number of apertural 
necks: 10–18; length of apertural necks = 0.018–0.04 mm; 
test wall thickness = 0.013–0.021 mm; thickness of light 
layer: 0.004–0.008 mm.

Range and occurrence: Frasnian of Shugurovsky 
region, Tatarstan, Russia (Antropov, 1950); Givetian of 
Volga-Ural region, Russia (Bykova and Polenova, 1955); 
Eifelian of the western Urals, Russia (Petrova, 1981); 
Givetian of Taurides, Turkey (this study).

Materials: Eight specimens from the samples H40 and 
H47 of the Helevikdere section; HD-1 and HD-47 of the 
Halevikdere Detail section; E30 of the Eceli section.
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Genus Saltovskajina Sabirov, 1982
Type species: Parathurammina scitula Chuvashov, 

1965.
Saltovskajina scitula (Chuvashov, 1965)
Figures 6(15–16)
1965 Parathurammina scitula Chuvashov, p. 20, pl. 1, 

figures 10-12.
1984 Cordatella (Cordatella) scitula; Zadorozhnyi and 

Yuferev, p. 82, pl. 1, figures 9-10.
1987 Parathurammina scitula; Zadorozhnyi, p. 19, pl. 

1, figures 13-14.
2017 Saltovskajina scitula; Sabirov, pl. 5, figure 77.
Diagnosis: Test unilocular, small and globular with 

long tubular apertural spines. Wall three-layered with 
dark-microgranular inner and outer layers and light 
middle layer. Apertures at the end of apertural necks.

Measurements: Test outer diameter = 0.1–0.2 mm; 
test inner diameter = 0.08–0.15 mm; number of apertural 
necks: 2–3; length of apertural necks = 0.025–0.09 mm; 
outer wall thickness = 0.0044–0.0046 mm; middle wall 
thickness = 0.005–0.007 mm; inner wall thickness = 
0.0025–0.0034 mm.

Range and occurrence: Early Famennian of the 
central and southern Urals, Russia (Chuvashov, 1965); 
Frasnian and Famennian of the western Siberia, Russia 
(Zadorozhnyi and Yuferev, 1984; Zadorozhnyi, 1987); 
early Famennian of Zeravshan, Tajikistan (Sabirov, 2017); 
Givetian and Frasnian of Taurides, Turkey (this study).

Materials: Six specimens from the samples H55 of the 
Helevikdere Section; HD-35 and HD-67 of the Halevikdere 
Detail Section.

Genus Sabirovellites new genus
Type species: Sabirovellites altineri n. sp.
Diagnosis: Test is small, single-chambered, nearly 

spherical, spherical and unattached. The test surface is 
covered with several short apertural spines. The wall is 
calcareous, consisting of three layers. The middle layer is 
thin and dark-microgranular with uniform thickness. The 
inner and outer layers are thick, light, and hyaline-fibrous 
with more or less equal thickness.

Range and occurrence: Givetian of Taurides, Turkey.
Etymology: Named in honor of A. A. Sabirov from 

Tajikistan for his contribution to Devonian foraminifers.
Remarks: Characterized by a three-layered wall 

structure with a dark-microgranular middle layer. Similar 
to the other three-layered parathuramminid genera 
Marginara and Saltovskajina, but these genera have a light 
middle layer. 

Sabirovellites altineri new species 
Figures 6(17–20), 7(1–6)
Holotype: Figure 7.1 (No. HD-52 (thin section), Turkish 

Petroleum Corporation, Research and Development 
Center, Ankara) from Givetian of Şafaktepe Formation, 
Taurides, Turkey.

Diagnosis: Test is unilocular, small, spherical and 
unattached with several short spine-like apertural 
protuberances on the surface of the test. Wall is calcareous, 
consisting of three-layers. The middle layer is thin and 
dark-microgranular with uniform thickness. The inner 
and outer layers are thick, light and hyaline-fibrous with 
more or less equal thickness.

Range and occurrence: Givetian of Taurides, Turkey.
Measurements: Holotype: Test outer diameter = 0.13 

mm; test inner diameter = 0.11 mm; number of necks = 
9; length of necks = 0.001–0.027 mm; test wall thickness 
(inner layer = 0.005 mm; middle layer = 0.003 mm; outer 
layer = 0.006 mm). Paratypes: Test outer diameter = 0.11–
0.25 mm; test inner diameter = 0.1–0.2 mm; number of 
necks = 4–10; length of necks = 0.001–0.033 mm; test wall 
thickness (inner layer = 0.005–0.011 mm; middle layer = 
0.002–0.005 mm; outer layer = 0.005–0.01 mm).

Etymology: Dedicated to D. Altiner for his contribution 
to Turkish micropalaeontology.

Materials: Nineteen specimens from the samples HD-
1, HD-45, HD-49, HD-51, HD-52, HD-53, HD-54, HD-
55, HD-58, and HD-67 of the Halevikdere Detail section; 
E15 and E23 of the Eceli section.

Remarks: S. altineri n. sp. is the only species of 
Sabirovellites n. gen. It is very similar to P. graciosa in 
having a globular test, and short tubular apertural spines, 
but differs in having a three-layered wall structure.

Subfamily Parathuramminitinae Antropov, 1970
Genus Parathuramminites Antropov, 1970
Type species: Parathurammina cushmani Suleimanov, 

1945.
Parathuramminites minima (Antropov, 1950)
Figures 8(1–3)
1950 Parathurammina cushmani var. minima Antropov, 

p. 23, pl. 1, figures 7-8.
2004 Parathurammina cf. P. cushmani var. minima; 

Edgell, p. 6, pl. 1, figure 5.
Diagnosis: Test unilocular and irregularly globular 

with numerous apertural canals. Wall single-layered, thick, 
not uniform and dark-microgranular. Numerous apertures 
at the end of apertural canals passing through the wall.

Measurements: Test outer diameter = 0.08–0.13 mm; 
test inner diameter = 0.05–0.07 mm; test wall thickness = 
0.017–0.021 mm.

Range and occurrence: Famennian of Shugurovsky 
region, Tatarstan (Antropov, 1950); Late Devonian of 
Canning Basin, Australia (Edgell, 2004); Givetian and 
Frasnian of Taurides, Turkey (this study).

Materials: Over 10 specimens from the samples H37, 
H54, H55 and H56 of the Helevikdere section; HD-14, 
HD-38, HD-66, and HD-72 of the Halevikdere Detail 
section; E30 and E39 of the Eceli section.
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Parathuramminites devonica (Vissarionova, 1950)
Figures 8(4–6)
1950 Parathurammina devonica Vissarionova, p. 35, pl. 

1, figure 5.
1965 Parathurammina devonica; Chuvashov, p. 25, pl. 

2, figures 14-15.
1991 Parathurammina devonica; Vachard, p. 261, pl. 1, 

figures 16-21.
2017 Parathuramminites devonica; Sabirov, pl. 3, figure 

43.
Diagnosis: Test irregularly globular with regularly 

rounded inner cavity. Wall very thick and dark-
microgranular. Numerous thin apertural canals passing 
through the wall.

Measurements: Test outer diameter = 0.14–0.22 mm; 
test inner diameter = 0.07–0.1 mm; test wall thickness = 
0.036–0.1 mm. 

Range and occurrence: Devonian of Bashkortostan, 
Russia (Vissarionova, 1950); Frasnian and Famennian 
of the central and southern Urals, Russia (Chuvashov, 
1965); Frasnian and Famennian of Oviedo region, Spain 
(Vachard, 1991); early Famennian of Zeravshan, Tajikistan 
(Sabirov, 2017); Givetian and Frasnian of Taurides, Turkey 
(this study).

Materials: Over 20 specimens from the samples H39, 
H40, H42, H55 and H56 of the Helevikdere section; HD-
3, HD-6, HD-15, HD-24, HD-29, HD-42, HD-51, HD-
54, and HD-72 the Halevikdere Detail section; K26 of the 
Kocadere section; E31 of the Eceli section.

Parathuramminites obnata (Chuvashov, 1965)
Figure 8.7
1965 Parathurammina obnata Chuvashov, p. 26, pl. 2, 

figures 17-19.
1984 Parathuramminites obnatus; Kotlyar, p. 13, pl. 3, 

figures 6-10.
1984 Cushmanella obnata; Zadorozhnyi and Yuferev, p. 

85, pl. 2, figures 1-3.
1987 Parathuramminites obnata; Zadorozhnyi, p. 22, 

pl. 2, figures 4-6.
Diagnosis: Test small, unilocular, subspherical, 

and attached. Wall single-layered, thick and dark-
microgranular but thin at the attachment part. Apertural 
canals numerous reaching the outer surface of the 
chamber. This species is characterized by unequal wall 
thickness, thin apertural canals, and the presence of the 
attachment part.

Measurements: Test outer diameter = 0.09–0.16 mm; 
test inner diameter = 0.07–0.1 mm; test wall thickness = 
0.016–0.04 mm.

Range and occurrence: Famennian of the western part 
of the central Urals, Russia (Chuvashov, 1965); Famennian 
of Ukraine (Kotlyar, 1984); Middle Devonian of the 
southeast of the western Siberia and the eastern Urals, 

Russia (Zadorozhnyi and Yuferev, 1984; Zadorozhnyi, 
1987); Givetian and Frasnian of Taurides, Turkey (this 
study).

Materials: Two specimens from the samples H56 of 
the Helevikdere section; K10 of the Kocadere section.

Genus Kolongella Zadorozhnyi in Zadorozhnyi and 
Yuferev, 1984

Type species: Parathurammina kolongensis Pronina, 
1969.

Kolongella kolongensis (Pronina, 1969)
Figures 8(8–11)
1969 Parathurammina kolongensis Pronina, p. 25, pl. 5, 

figures 1-2.
Diagnosis: Test unilocular with uneven outer surface 

and star-shaped inner surface. Numerous papilliform 
elevations on the outer wall surface. Wall calcareous, thin 
but varying in thickness, dark-microgranular. Numerous 
broad canals perforating the wall. Apertures at the end 
of papilliform elevations. The specimens are very close 
to type materials of Pronina (1969) although they were 
determined in the Silurian rocks.

Measurements: Test outer diameter = 0.12–0.19 mm; 
test inner diameter = 0.07–0.13 mm; number of apertural 
necks: 3–6; length of apertural necks = 0.014–0.024 mm; 
test wall thickness = 0.024–0.026 mm.

Range and occurrence: Late Ludlovian (Middle 
Silurian) of the eastern part of the central Urals, Russia 
(Pronina, 1969); Givetian and Frasnian of Taurides, Turkey 
(in this study).

Materials: Over 10 specimens from the samples H55 
and H56 of the Helevikdere section; HD-49, HD-58, and 
HD-70 of the Halevikdere Detail section; E30 of the Eceli 
section.

Kolongella pojarkovi (Zadorozhnyi and Yuferev, 1984)
Figures 8(12–15)
1984 Suleimanovella (Kolongella) pojarkovi 

Zadorozhnyi and Yuferev, p. 89, pl. 2, figures 6, 7.
1985 Suleimanovella (Kolongella) pojarkovi; 

Zadorozhnyi, pl. 17, figure 4.
1987 Suleimanovella (Kolongella) pojarkovi; 

Zadorozhnyi, p. 27, pl. 2, figures 9-11.
2018 Kolongella cf. pojarkovi; Vachard et al., p. 20, 

figures 10.11.
Diagnosis: Test unilocular, irregularly globular with 

numerous, massive, low, broadly rounded, triangular 
and papilliform elevations. Wall calcareous, dark-
microgranular, thin and uniform. Apertures at the end 
of papilliform elevations. It is close to K. kolongensis, but 
differs in having a thinner wall and more elevated and 
triangular papillae.

Measurements: Test outer diameter = 0.16–0.25 mm; 
test inner diameter = 0.13–0.23 mm; number of apertural 
necks: 12–16; length of apertural necks = 0.014–0.023 mm; 
test wall thickness = 0.008–0.018 mm.
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Range and occurrence: Givetian of the southeast of the 
western Siberia, Russia (Zadorozhnyi and Yuferev, 1984; 
Zadorozhnyi, 1985); Givetian of the western Urals, Russia 
(Zadorozhnyi, 1987); Givetian of Mount Polinik, Carnic 
Alps, Austria (Vachard et al., 2018); Eifelian and Givetian 
of Taurides, Turkey (in this study).

Materials: Over 10 specimens from the samples H30 
of the Helevikdere section; HD-35, HD-42 and HD-51 
of the Halevikdere Detail section; K10 of the Kocadere 
section; E23 of the Eceli section.

Genus Suleimanovella Yuferev in Zadorozhnyi and 
Yuferev, 1984

Type species: Parathurammina suleimanovi Lipina, 
1950.

Suleimanovella paracushmani (Reitlinger, 1954) 
Figures 8(16–19)
1954 Parathurammina paracushmani Reitlinger, p. 68, 

pl. 21, figures 4-6.
1965 Parathurammina paracushmani; Chuvashov, p. 

24, pl. 2, figures 10-11.
1969 Parathurammina (Parathuramminites) 

paracushmani oshiensis; Poyarkov, p. 83, pl. 2, figures 1, 10, 
pl. 3, figures 2, 5.

1984 Parathuramminites aff. paracushmani; Kotlyar, p. 
12, pl. 2, figures 13-18.

1994 Parathurammina paracushmani; Vachard, p. 24, 
pl. 1, figure 1; pl. 2, figures 13-15; pl. 7, figure 17.

2002 Suleimanovella paracushmani; Timokhina and 
Klets, pl. 1, figure 1.

2017 Suleimanovella paracushmani; Sabirov, pl. 3, 
figures 36, 40.

Diagnosis: Test massive and nearly spherical with 
few spines like apertural canals. Wall thick and dark-
microgranular with unequal thickness. Apertural canals 
thick. Characterized by the massive test with few and 
broader apertural canals.

Measurements: Test outer diameter = 0.091–0.16 mm; 
test inner diameter = 0.06–0.13 mm; test wall thickness = 
0.012–0.041 mm.

Range and occurrence: Frasnian of Kirov Oblast, 
Russia (Reitlinger, 1954); Frasnian of the central and 
southern Urals, Russia (Chuvashov, 1965); Frasnian of 
Tian-Shan, Kyrgyzstan (Poyarkov, 1969); Late Devonian 
of Ukraine (Kotlyar, 1984); Frasnian of Ancenis Basin, 
France (Vachard, 1994); late Frasnian of the western Siberia 
(Timokhina and Klets, 2002); Frasnian of Zeravshan, 
Tajikistan (Sabirov, 2017); Givetian and Frasnian of 
Taurides, Turkey (this study).

Materials: Over 10 specimens from the samples H37 
and H55 of the Helevikdere section; HD-24, HD-42, HD-
46, HD-47, HD-66, and HD-72 of the Halevikdere Detail 
section.

Suleimanovella suleimanovi (Lipina, 1950) 
Figures 8(20), 9(1–9)
1950 Parathurammina suleimanovi; Lipina, p. 104, pl. 

1, figures 3-4.
1954 Parathurammina suleimanovi; Grozdilova and 

Lebedeva, p. 26, pl. 1, figures 6-8.
1962 Parathurammina suleimanovi; Bogush and 

Yuferev, p. 82, pl. 1, figure 16.
1964 Parathurammina suleimanovi; Conil and Lys, p. 

30, pl. 4, figures 15-16. 
1975 Parathurammina suleimanovi; Neumann et al., pl. 

2, figure 10.
1976 Parathurammina of the group P. suleimanovi; 

Armstrong and Mamet, p. 22, pl. 26, figures 9-12.
1977 Parathurammina suleimanovi; Vachard, pl. 8, 

figure 2. 
1980 Parathurammina suleimanovi; Malakhova, pl. 1, 

figure 12.
1981 Parathurammina suleimanovi; Petrova, pl. 8, 

figures 17-18.
1984 Suleimanovella (Suleimanovella) suleimanovi; 

Zadorozhnyi and Yuferev, p. 87, pl. 1, figures 14-15.
1987 Suleimanovella (Suleimanovella) suleimanovi; 

Zadorozhnyi, p. 24, pl. 1, figures 15-17.
2012 Parathurammina suleimanovi; Zaytseva, pl. 1, 

figure 10.
2017 Suleimanovella suleimanovi; Sabirov, pl. 5, figures 

76, 79.
Diagnosis: Test unilocular with irregular chamber 

surface; often angular with a few apertural canals making 
small conical elevations. Inner cavity globular. Wall dark-
microgranular and very thick with unequal thickness. 
Apertures at the end of apertural canals. Characterized by 
irregular, star shaped outline and presence of the spines.

Measurements: Test outer diameter = 0.103–0.21 mm; 
test inner diameter = 0.045–0.108 mm; test wall thickness 
= 0.03–0.06 mm.

Range and occurrence: Famennian and Tournaisian 
of the south of the central Siberia, Russia (Lipina, 1950); 
Late Devonian of Kuznets Basin, Russia (Grozdilova and 
Lebedeva, 1954); Famennian and Tournaisian of Karatau, 
Kazakhstan (Bogush and Yuferev, 1962); Tournaisian 
and Visean of Belgium and France (Conil and Lys, 1964); 
Frasnian of Lublin, Poland (Neumann et al., 1975); Early 
Carboniferous of Alaska, America (Armstrong and Mamet, 
1976); Visean of Montagne Noire, France (Vachard, 1977); 
early Moscovian of the southern Urals, Russia (Malakhova, 
1980); Eifelian of the southern Urals, Russia (Petrova, 
1981); Eifelian of the western Siberia, Russia (Zadorozhnyi 
and Yuferev, 1984); Frasnian of the western Siberia and 
Kuznets Basin, Russia (Zadorozhnyi, 1987); Famennian 
of Melekesskian depression, western Tatarstan, Russia 
(Zaytseva, 2012); late Famennian of Zeravshan, Tajikistan 
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(Sabirov, 2017); Givetian and Frasnian of Taurides, Turkey 
(this study).

Materials: Over 50 specimens from the samples H39, 
H45, H46, H49, H55 and H56 of the Helevikdere section; 
HD-1, HD-6, HD-11, HD-15, HD-24, HD-37, HD-38, 
HD-39, HD-40, HD-41, HD-43, HD-44, HD-45, HD-49, 
HD-54, and HD-72 of the Halevikdere Detail section; K10, 
K14 and K18 of the Kocadere section; E14, E22, E26, E30, 
and E31 of the Eceli section.

Suleimanovella praetuberculata (Reitlinger, 1954) 
Figures 9(10–13)
1954 Parathurammina praetuberculata Reitlinger, p. 

68, pl. 19, figure 4.
2004 Parathurammina sp. aff. P. praetuberculata; 

Edgell, p. 6, pl. 1, figure 4.
Diagnosis: Test irregularly spherical with a rough 

outer surface and subspherical inner cavity. Wall thick 
and unequal. A few thick tapering apertural necks in the 
form of spines. Characterized by irregular form and wide 
apertural necks tapering outwards.

Measurements: Test outer diameter = 0.09–0.117 mm; 
test inner diameter = 0.05–0.09 mm; test wall thickness = 
0.023–0.044 mm.

Range and occurrence: Frasnian of Kirov Oblast, 
Russia (Reitlinger, 1954); Famennian of Canning Basin, 
Australia (Edgell, 2004); Eifelian, Givetian and Frasnian of 
Taurides, Turkey (this study). 

Materials: Over 20 specimens from the samples H39, 
H47, H54, and H56 of the Helevikdere section; HD-39, 
HD-45, HD-50, HD-55, and HD-63 of the Halevikdere 
Detail section; K18 of the Kocadere section; E23 and E30 
of the Eceli section.

Suleimanovella paulis (Bykova in Bykova and Polenova, 
1955) 

Figures 9(14–17)
1952 Parathurammina paulis Bykova, 17, pl. 1, figures 

4-5
1969 Parathurammina (Salpingothurammina) paulis; 

Poyarkov, p. 93, pl. 2, figures 3, 7.
1981 Parathurammina (Salpingothurammina) paulis; 

Petrova, pl. 7, figures 7-8, 18.
1985 Suleimanovella (Suleimanovella) paulis; 

Zadorozhnyi, pl. 16, figures 9-10; pl. 17, figure 16; pl. 18, 
figures 17-18.

2017 Spinosella paulis; Sabirov, pl. 4, figures 60-62.
Diagnosis: Test small with a rounded or slightly 

angular outline with short and thick apertural necks. Wall 
thick, uniform and dark-microgranular. Apertures at the 
end of necks. This species is similar to S. praetuberculata, 
but it has a smaller test and more rounded inner cavity.

Measurements: Test outer diameter = 0.053–0.13 mm; 
test inner diameter = 0.04–0.094 mm; number of apertural 
necks: 2–3; length of apertural necks = 0.023–0.06 mm; 
test wall thickness = 0.02–0.03 mm. 

Range and occurrence: Famennian of Bashkortostan, 
Russia (Bykova, 1952); Givetian, Frasnian and 
Famennian of Tian-Shan, Kyrgyzstan (Poyarkov, 1969); 
Middle Devonian of the central Urals, Russia (Petrova, 
1981); Middle Devonian of the western Siberia, Russia 
(Zadorozhnyi, 1985); late Frasnian of Zeravshan, Tajikistan 
(Sabirov, 2017); Givetian and Frasnian of Taurides, Turkey 
(this study).

Materials: Over 10 specimens from the samples H37, 
H40, H42, H46, H49, and H56 of the Helevikdere section; 
K10 of the Kocadere section; E12, E13, and E30 of the Eceli 
section.

Suleimanovella stellata (Lipina, 1950) 
Figures 9(18–20), 10(1–4)
1950 Parathurammina suleimanovi var. stellata Lipina, 

p. 120, pl. 1, figures 15-16.
1962 Parathurammina stellata; Bogush and Yuferev, p. 

79, pl. 1, figure 11.
1965 Parathurammina stellata; Chuvashov, p. 25, pl. 2, 

figure 16.
1984 Parathurammina stellatus; Kotlyar, p.10, pl. 2, 

figures 1-8. 
1994 Parathurammina stellata; Vachard, p. 25, pl. 2, 

figures 3-5, 8, 11.
Diagnosis: Test unilocular with irregular or star shaped 

outline. Inner cavity irregular or star shaped drawing 
outside to apertures. Wall calcareous, dark-microgranular 
and thick but varying in thickness. Apertures at the end 
of apertural canals. Characterized by irregular, star shaped 
outline and presence of tubular apertural spines. This 
species is similar to S. suleimanovi, but differs in having 
longer tubular spines. 

Measurements: Test outer diameter = 0.086–0.17 mm; 
test inner diameter = 0.06–0.11 mm; number of apertural 
necks: 5–6; length of apertural necks = 0.04–0.09 mm; test 
wall thickness = 0.016–0.032 mm.

Range and occurrence: Late Devonian and early 
Tournaisian of the southern and central Urals, Russia 
(Lipina, 1950); Tournaisian of Karatau, Kazakhstan 
(Bogush and Yuferev, 1962); Frasnian, Famennian and 
early Tournaisian of the western Urals (Chuvashov, 1965); 
Frasnian of Ukraine (Kotlyar, 1984); Givetian and Frasnian 
of Ancenis Basin, France (Vachard, 1994); Eifelian, 
Givetian and Frasnian of Taurides, Turkey (this study).

Materials: Over 50 specimens from the samples H32, 
H36, H46, H54, and H56 of the Helevikdere section; HD-
11, HD-22, HD-24, HD-29, HD-34, HD-41, HD-43, HD-
46, HD-47, HD-48, HD-49, HD-53, HD-54, HD-58, HD-
68, HD-70, and HD-72 of the Halevikdere Detail section; 
K8 and K10 of the Kocadere section; E14, E26 and E30 of 
the Eceli section.

Genus Salpingothurammina Poyarkov in Purkin et al., 
1961
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Type species: Parathurammina tuberculata Lipina, 
1950.

Salpingothurammina spinosa (Lipina, 1950)
Figures 10(5–10)
1950 Parathurammina spinosa Lipina, p. 117, pl. 1, 

figures 1-2.
1954 Parathurammina spinosa; Grozdilova and 

Lebedeva, p. 25, pl. 2, figures 1-3.
1955 Parathurammina spinosa; Bykova in Bykova and 

Polenova, p. 18, pl. 2, figures 6-8; pl. 4, figure 4.
1962 Parathurammina spinosa; Bogush and Yuferev, p. 

78, pl. 1, figure 10.
1965 Parathurammina sp. cf. P. spinosa; Toomey, p. 

257, pl. 2, figures 4-9; pl. 4, figure 1.
1970 Parathurammina sp. cf. P. spinosa; Toomey et al., 

p. 968, pl. 4, figures 24-31.
1976 Parathurammina of the group P. spinosa; 

Armstrong and Mamet, p. 22, pl. 26,
figures 2-4, 6-8.
1999 Parathurammina spinosa (Williamson) (= 

Parathurammina spinosa Lipina) (sic); Mamet et al., pl. 5, 
figure 11.

2017 Spinosella spinosa; Sabirov, pl. 4, figures 53, 56-59, 
63-64.

Diagnosis: Test unilocular and irregularly rounded 
with numerous long tubular spines, the inner cavity more 
rounded than outer surface. Wall single-layered, not 
uniform and dark-microgranular. Apertures at the end of 
apertural spines.

 Measurements: Test outer diameter = 0.09–0.18 mm; 
test inner diameter = 0.07–0.014 mm; number of apertural 
necks: 2–3; length of apertural necks = 0.04–0.11; test wall 
thickness = 0.005–0.012 mm.

Range and occurrence: Late Famennian of the 
southern part of Moscow Basin, Russia (Lipina, 1950); 
Tournaisian of Karatau, Kazakhstan (Bogush and Yuferev, 
1962); Late Devonian of Kuznets Basin, Russia (Grozdilova 
and Lebedeva, 1954); Tournaisian of Alaska, America 
(Armstrong and Mamet, 1976); Famennian of Volga-
Ural Oblast, Russia (Bykova and Polenova, 1955); Late 
Devonian of Alberta, Canada (Toomey, 1965; Toomey 
et al., 1970); Givetian of Morocco (Mamet et al., 1999); 
Frasnian of Zeravshan, Tajikistan (Sabirov, 2017); Givetian 
and Frasnian of Taurides, Turkey (in this study).

Materials: Over 20 specimens from the samples H40, 
H49, and H56 of the Helevikdere section; HD-17, HD-
49, HD-53, HD-66, HD-68, HD-70, and HD-72 of the 
Halevikdere Detail section; K10 of the Kocadere section; 
E30 and E39 of the Eceli section.

Salpingothurammina tuberculata (Lipina, 1950)
Figures 10(11–12)
1950 Parathurammina tuberculata Lipina, p. 118, pl. 1, 

figures 3-4.

1962 Parathurammina tuberculata; Bogush and 
Yuferev, p. 77, pl. 1, figure 9.

1969 Parathurammina (Salpingothurammina) 
tuberculata; Poyarkov, p. 94, pl. 2, figure 4.

1984 Parathurammina tuberculata; Kotlyar, p. 9, pl. 1, 
figure 9.

1985 Polygonella tuberculata; Zadorozhnyi, pl. 16, 
figure 11; pl. 18, figure 9.

2004 Parathurammina tuberculata; Edgell, p. 5, pl. 1, 
figure 3.

2017 Salpingothurammina tuberculata; Sabirov, pl. 3, 
figures 44-46.

Diagnosis: Test unilocular, small, and irregularly 
globular with several long apertural spines. Wall thin, 
single-layered, dark-microgranular, and uniform. 
Apertures at the end of apertural spines. It is close to S. 
spinosa, but differs in having irregular inner cavity of the 
test.

Measurements: Test outer diameter = 0.08–0.12 mm; 
test inner diameter = 0.062–0.11 mm; number of apertural 
necks: 2–3; length of apertural necks = 0.04–0.07 mm; test 
wall thickness = 0.007–0.012 mm.

Range and occurrence: Late Famennian of the southern 
part of Moscow Basin, Russia (Lipina, 1950); Famennian 
and Tournaisian of Karatau, Kazakhstan (Bogush and 
Yuferev, 1962); Famennian of Tian-Shan, Kyrgyzstan 
(Poyarkov, 1969); Late Devonian of Ukraine (Kotlyar, 
1984); Famennian of Canning Basin, Australia (Edgell, 
2004); Eifelian and Frasnian of the western Siberia, Russia 
(Zadorozhnyi, 1987); Frasnian of Zeravshan, Tajikistan 
(Sabirov, 2017); Givetian of Taurides, Turkey (in this 
study).

Materials: Over 10 specimens from the samples H37 
and H49 of the Helevikdere section; HD-1, HD-2, HD-
8, HD-35, HD-39, HD-52, HD-53 and HD-67 of the 
Halevikdere Detail section.

Salpingothurammina subvasta (Bykova in Bykova and 
Polenova, 1955)

Figures 10(13–15)
1955 Parathurammina subvasta Bykova in Bykova and 

Polenova, p. 18, pl. 5, figures 7-8.
1965 Parathurammina subvasta; Chuvashov, p. 23, pl. 

2, figures 7-8.
1975 Parathurammina subvasta; Neumann et al., pl. 2, 

figure 9.
1984 Parathuramminites aff. subvastus; Kotlyar, p. 15, 

pl. 3, figures 24-27.
1984 Polygonella subvasta; Zadorozhnyi and Yuferev, p. 

92, pl. 2, figures 13-14.
1987 Salpingothurammina subvasta; Zadorozhnyi, p. 

30, pl. 2, figures 14-15.
Diagnosis: Test unilocular and angularly rounded 

outline of the test with long and rather massive apertural 
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spines. Wall single-layered and dark-microgranular. 
Apertures at the end of apertural spines. It is close to S. cf. 
tuberculata, but differs in having more angular outline and 
larger size of the test.

Measurements: Test outer diameter = 0.16–0.17 mm; 
test inner diameter = 0.09–0.14 mm; number of apertural 
necks: 3–4; length of apertural necks = 0.06–0.1; test wall 
thickness = 0.01–0.02 mm.

Range and occurrence: Frasnian of Shugurovsky 
region, Tatarstan and the western Urals, Russia (Bykova 
and Polenova, 1955); Givetian of the central and southern 
Urals, Russia (Chuvashov, 1965); Frasnian of Lublin, 
Poland (Neumann et al., 1975); Late Devonian of Ukraine 
(Kotlyar, 1984); Givetian, Frasnian and Famennian of the 
southeast of the western Siberia, Russia (Zadorozhnyi and 
Yuferev, 1984; Zadorozhnyi, 1987); Givetian and Frasnian 
of Taurides, Turkey (in this study).

Materials: Over 10 specimens from the samples H40, 
H54, H55, and H56 of the Helevikdere section; HD-64 
of the Halevikdere Detail section; K10 and K42 of the 
Kocadere section; E30 and E39 of the Eceli section.

Salpingothurammina elegans (Poyarkov, 1969) 
Figures 10(16–18)
1969 Parathurammina (Salpingothurammina) elegans 

Poyarkov, p. 92, pl. 2, figures 2, 6, 8.
1981 Parathurammina (Salpingothurammina) elegans; 

Petrova, pl. 7, figures 1-4.
1984 Suleimanovella (Suleimanovella) elegans; 

Zadorozhnyi and Yuferev, p. 88, pl. 2, figures 4-5.
1987 Suleimanovella (Suleimanovella) elegans; 

Zadorozhnyi, p. 25, pl. 2, figures 7-8.
1994 Parathurammina elegans; Vachard, p. 23, pl. 2, 

figures 6-7, 9-10, 12; pl. 7, figure 20.
2017 Spinosella elegans; Sabirov, pl. 4, figures 67-68.
Diagnosis: Test unilocular and spherical with a 

few tubular apertural spines. Apertures at the end of 
apertural spines. Apertural canals in medium to large size. 
Wall single-layered and dark-microgranular. It is well-
differentiated by large apertural canals.

Measurements: Test outer diameter = 0.16–0.21 mm; 
test inner diameter = 0.09–0.17 mm; number of apertural 
necks: 3–5; length of apertural necks = 0.03–0.08 mm; test 
wall thickness = 0.01–0.026 mm.

Range and occurrence: Givetian and Frasnian of the 
southern Fergana, Tian-Shan, Kyrgyzstan (Poyarkov, 
1969); Eifelian and Givetian of the western Urals, Russia 
(Petrova, 1981); Givetian and Frasnian of the southeast 
of the western Siberia, Russia (Zadorozhnyi and Yuferev, 
1984; Zadorozhnyi, 1987); Givetian of Ancenis Basin, 
France (Vachard, 1994); early Tournaisian of Zeravshan, 
Tajikistan (Sabirov, 2017); Eifelian, Givetian and Frasnian 
of Taurides, Turkey (in this study).

Materials: Over 20 specimens from the samples H22, 
H54, H55, and H56 of the Helevikdere section; HD-2, 
HD-14, HD-48, HD-49, HD-53, HD-67, and HD-70 of 
the Halevikdere Detail section; K10, K35, and K39 of the 
Kocadere section; E30 and E39 of the Eceli section.

Polygonella Yuferev in Zadorozhnyi and Yuferev, 1984
Type species: Polygonella irregulariformis Zadorozhnyi 

and Yuferev, 1984.
Polygonella irregulariformis Zadorozhnyi and Yuferev, 

1984
Figures 10(19–20)
1984 Polygonella irregulariformis Zadorozhnyi and 

Yuferev, p. 91, pl. 2, figures 10-12.
1987 Salpingothurammina irregulariformis; 

Zadorozhnyi, p. 29, pl. 2, figures 16-18.
Diagnosis: Test unilocular and irregular-angularly 

globular with several tubular protuberances. Wall thin, 
dark-micrograunlar and uniform. Apertures at the end of 
tubular protuberances.

Measurements: Test outer diameter = 0.2–0.24 mm; 
test inner diameter = 0.15–0.22 mm; number of apertural 
necks: 3–6; length of apertural necks = 0.034–0.09 mm; 
test wall thickness = 0.007–0.015 mm.

Range and occurrence: Givetian of the southeast of the 
western Siberia, Russia (Zadorozhnyi and Yuferev, 1984); 
late Eifelian of the eastern part of the central Urals and 
Givetian of the southeast of the western Siberia, Russia 
(Zadorozhnyi, 1987); Givetian and Frasnian of Taurides, 
Turkey (this study).

Materials: Four specimens from the samples H56 of 
the Helevikdere section; K10 of the Kocadere section; E30 
of the Eceli section.

5. Conclusions
The detailed investigations of the unilocular foraminifers 
from the Devonian carbonate rocks of the eastern and 
central Taurides have led to the following conclusions: 
The stratigraphic sections Halevikdere, Halevikdere 
Detail (HD), Kocadere and Eceli revealed rich and 
diversified parathuramminid assemblages. In total, 
25 parathuramminid species were identified, and the 
systematic descriptions of these species were provided. 
The descriptions include new taxa Proninellites n. gen. and 
Sabirovellites altineri n. gen. n. sp. The parathuramminids 
are mostly distributed in a time interval from Eifelian 
to Frasnian in the Taurides. This distribution relates to 
that the carbonate sedimentation prevails in this period. 
Although the parathuramminid species are limited in 
the Lower Devonian sediments, they show a significant 
radiation during the Givetian stage, during which the 
double- and three-layered parathuramminid species are 
dominated. Their abundance and diversity decrease in the 
Upper Devonian deposits of the Taurides.
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The parathurammid species of the Taurides show 
a close morphology with those found in the deposits of 
the Urals, Siberia (Russia), and Central Asia (Kyrgyzstan, 
Kazakhstan, and Tajikistan).

A detailed study on morphological features of the 
parathuramminid species allowed proposing a practical 
identification schema.
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