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Forty foraminifera taxa be long ing to the class Fusulinata are de scribed from Up per De vo nian to Lower Car bon if er ous car -
bon ates of the Dêbnik anticline (Up per Silesian Block, south ern Po land). Twenty-three spe cies of foraminifera within the
sub classes Afusulinana and Fusulinana have been rec og nized in thin sec tions. They be long to the three or ders:
Archaediscida, Endothyrida and Fusulinida. The or der Archaediscida con tains two superfamilies Archaediscoidea and
Tournayelloidea, whereas the or der Endothyrida en com passes three suborders (Lituotubellina, Endothyrina, Palaeo -
textulariina) with eight superfamilies: Lituotubelloidea, Septabrunsiinoidea, Quasiendothyroidea, Endothyroidea, Brady -
inoidea, Loeblichioidea, Palaeotextularioidea and Tetrataxoidea. How ever, the or der Fusulinida (sensu Vachard et al.,
2010) con tains the superfamily Ozawainelloidea re stricted to the Ozawainellidae and Eostaffellidae. The foraminiferal as -
sem blages rep re sent the late Famennian, mid dle Tournaisian, and the later part of the mid dle Visean. The foraminifers de -
scribed are also known from Famennian–Visean car bon ate plat forms of the Dinant Re gion, the Moravian Karst, var i ous
re gions of Rus sia, and the Dêbnik anticline. These sig nif i cant microfossils sup ple ment data on foraminifera from the Up per
Silesian Block.
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INTRODUCTION

Ben thic foraminifera evolved rap idly dur ing the Late De vo -
nian and Early Car bon if er ous (e.g., Hance et al., 2011;
Boudaugher-Fadel, 2018; Vachard and Le Coze, 2021). These
microfossils pro vide ex cel lent strati graphic in dex spe cies, es -
pe cially in strata rep re sent ing shal low sed i men tary en vi ron -
ments, com ple ment ing the use of cono donts (e.g., Vachard,
1994; Kalvoda, 2002; Kulagina et al., 2003).

This study de scribes the foraminiferal as sem blages within
the lime stone suc ces sion of the De vo nian–Car bon if er ous car -
bon ate plat form that formed in the for mer Silesian-Moravian ba -
sin. It is part of the folded rocks of the so-called Up per Silesian
Block (USB). These rocks have been the sub ject of pre vi ous
palaeontological re search (e.g., Gürich, 1903; Jarosz, 1926;
Liszka, 1962, Soboñ-Podgórska, 1972, 1975; Tomaœ et al.,
2011), how ever, the biostratigraphic res o lu tion of pre vi ous
stud ies was low and did not al low for re fined paleoenviron -
mental anal y sis. The rocks stud ied out crop in the folded car -

bon ate suc ces sion of the Up per Silesian Block, in its south east -
ern part, i.e., within the Dêbnik anticline, near the town of
Krzeszowice (Kraków Re gion). Tax o nomic and biostratigraphic 
stud ies of the foraminifera were car ried out.

GEOLOGICAL SETTING

The re search area is lo cated in the south ern part of the
Kraków-Czêstochowa Up land be tween the Czernka and
Szklarka val leys, a few kilometres north of Krzeszowice
(Fig. 1A). These val leys are sit u ated in the Dêbnik anticline that
forms the north ern mar gin of the Kraków Block (sensu
Paszkowski, 1995), which in turn is a part of the Up per Silesian
Block (USB).

The USB is the north ern part of the larger unit known as the
Brunovistulicum Terrane that in the west shares its bor der with
the Bo he mian Mas sif (Dudek, 1980; Bu³a and ¯aba, 2005;
¯elaŸniewicz et al., 2011). The south ern bor der is sit u ated be -
low the Carpathians, and it is thought that it con forms to the
Peri-Pieniny Fault Zone that sep a rates the Outer and In ner
Carpathians (Bu³a and ̄ aba, 2008). The north east ern bor der of 
the USB with the Ma³opolska Block cor re sponds to the
Kraków-Lubliniec Fault Zone (KLFZ; Bu³a et al., 1997).
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Fig. 1A – lo ca tion of south ern and south east ern Po land (with out the Perm ian-Me so zoic de pos its) along
with the struc ture of the Up per Silesian Block as well as as so ci ated geo log i cal units (af ter ¯elaŸniewicz
et al., 2011; sim pli fied): KLFZ – Kraków-Lubliniec Fault Zone, PKBFZ– Pieniny Klippen Belt Fault Zone,
yel low rect an gle rep re sents the re search area shown in 1B; B –- geo log i cal map of the south ern part of
the Krakow Up land with the study area (af ter Gradziñski, 1972, sim pli fied and mod i fied), blue rect an gle –
area of the Czernka Val ley, red rect an gle – part of the Szklarka Val ley; C – sketch map with pre vi ously an -
a lyzed sec tions in the Czernka Val ley (la belled black dots; Soboñ-Podgórska, 1972, 1975) and pro files C1 
and C2 an a lyzed in this pa per; D – map with sec tions an a lyzed so far in the Rac³awka and Szklarka val -
leys (la belled col oured dots; Tomaœ et al., 2011) and pro files S1, S2 and R1, R2, R3 an a lyzed in this pa per;  
R1, R2, R3 – Rac³awka Val ley, S1, S2 – Szklarka Val ley, C1, C2 – Czernka Val ley



The base ment of the USB is known pri mar ily from sev eral
deep bore holes, lo cated (i) in the south ern sub-Carpathian sec -
tor of the USB, (ii) in the area of the Bielsko-Andrychów High;
and (iii) on the Rzeszotary Horst (¯elaŸniewicz et al., 2011).
The lithological pro file of the base ment of the west ern part of the 
USB con tains pri mar ily Neoproterozoic paragneisses, whereas
the east ern part in cludes Paleoproterozoic am phi bo lites with
Archean protolith (Bu³a and ¯aba, 2005, 2008). These rocks,
formed dur ing the Cadomian Orog eny (Fin ger et al., 2000), are
over lain by meta mor phosed Ediacaran flysch de pos its and var i -
ous undeformed Pa leo zoic units (Moczyd³owska, 1997; Bu³a
and ¯aba, 2005; Bu³a et al., 2015).

The ac tiv ity of KLFZ is di rectly linked to Late Pa leo zoic
magmatism and granitoid plutons form ing the mar ginal part of
the Ma³opolska Block (Bu³a et al., 1997; ¯aba, 1999). More -
over, the KLFZ has been ac tive since the ear li est Pa leo zoic un -
til the pres ent (¯aba, 1999; Matyszkiewicz et al., 2015).

The Up per De vo nian–Lower Car bon if er ous (Givetian– Na -
murian) lithological pro file of the Dêbnik anticline com prises
strata 1000–1200 m thick (Paszkowski, 1995, Paszkowski et
al., 2008; Hoffmann et al., 2009). The De vo nian for ma tions that
crop out in the cen tral part of the re search area in the vi cin ity of
the Dêbnik, Dubie, Siedlec and ̄ bik vil lages are rep re sented by 
dolomites and black, dark grey, or brown marly lime stones
(Fig. 1B). Lower Car bon if er ous car bon ate strata of
Tournaisian– Visean age are known from the vil lages of
Szklary, Pa czó³ towice, Rac³awice, Czerna and Czatkowice
(Fig. 1C, D). The tran si tion from the Visean to the Namurian
takes place within clastic lay ers (claystones, mudstones, and
sand stones of the Miêkinia beds) of the Malinowice beds
(Bogacz, 1977, 1980). A lithostratigraphic sub di vi sion of the up -
per Famennian to Tournaisian–Visean rocks has been pro -
posed by Paszkowski (1995), who dis tin guished  in for mal unit
known as the Rudawa Group, which in cludes eleven
lithostratigraphic di vi sions (Fig. 2). The sed i men tary suc ces sion 
starts with Famennian de pos its com posed of black nod u lar
lime stones. Higher within the suc ces sion, there are
stromatoporoid lime stones of the Dubie For ma tion with de tri tal
lime stones of the Góra ̄ arska Mem ber at the top. The next unit
(with a bound ary be tween the Famennian and Tournaisian), the 
Rac³awka For ma tion, is rep re sented by cy clic de pos its of Lofer
type (Paszkowski et al., 2008). The re main ing part of the
Tournaisian suc ces sion con sists of four units, in as cend ing or -
der: (i) crinoidal lime stone of the Szklary For ma tion; (ii) pelitic
lime stone of the Pstr¹garnia For ma tion; (iii) de tri tal lime stone of 
the Paczó³towice For ma tion; and (iv) spiculite-bear ing lime -
stone of the Przy Granicy Quarry For ma tion. Ac cord ing to
Paszkowski (1995) and Paszkowski et al. (2008), the rock suc -
ces sion rep re sents shal low ma rine sed i ments de pos ited in a
high-en ergy en vi ron ment with a deep en ing trend at the base of
the car bon ate plat form. The lower Visean de pos its are rep re -
sented by the Mazurowe Do³y For ma tion (de tri tal lime stone with 
cor als), whereas the mid dle Visean is com posed of the W¹dole
For ma tion (lime stone with pseudo morphs af ter evaporites, with
stromatolites, fenestral lime stone, oolitic lime stone). Pelitic
lime stone of the Czatkowice For ma tion and lime stone of the
Eliaszówka For ma tion are of the same age. The up per Visean
is rep re sented by de tri tal lime stone of the Czerna For ma tion
(the up per part of the for ma tion is a mem ber of the £om Gminny 
brec cia lime stone, the £om Gminny Quarry Mem ber). The top
of the Rudawa Group con sists of the Czerwona Œcianka For -
ma tion (red lime stone and marl).

The suc ces sion of car bon ate de pos its de scribed by
Paszkowski (1995) and Paszkowski et al. (2008) in this part of
the re search area rep re sents di verse depositional en vi ron -
ments that in clude open shelf/ramp and la goonal/intertidal plat -
form set tings, as well as sabkha and deeper-wa ter fa cies.

The Dêbnik anticline was formed by sev eral pe ri ods of tec -
tonic ac tiv ity from the De vo nian to the Mio cene. Fault ing and
fold ing as so ci ated with mag matic in tru sions played a sig nif i cant 
role in its struc tural evo lu tion (Bogacz, 1977, 1980).

HISTORY OF STRATIGRAPHIC RESEARCH

The area of the Dêbnik anticline has been stud ied since the
early 19th cen tury. Among the pub li ca tions of his tor i cal im por -
tance are those of Römer (1863), Zarêczny (1889, 1890) and
Gürich (1903). Ac cord ing to Römer (1863), black lime stones
called “mar ble” from Dêbnik are De vo nian. The “mar ble” from
Dêbnik be came the first lithostratigraphic unit within the Dêbnik
anticline. Zarêczny (1889, 1890) di vided the De vo nian de pos its
into the Zbrza de pos its (thick, grey and black lime stone with do -
lo mite) and “mar ble” from Dêbnik un der stood as very dark to
blackish lime stone and do lo mite. Zarêczny also de lin eated in
de tail the li thol ogy of the De vo nian de pos its ex posed at the sur -
face in this area. Gürich (1903) de scribed stromatoporoidal
lime stone and Givetian, Frasnian, and lower Famennian strata.
He was one of the first to un der take biostratigraphic cor re la tion
of se lected pro files in the Dêbnik anticline us ing dif fer ent fos sil
groups, in clud ing stromatoporoids and brachi o pods (Gürich,
1903).

Jarosz (1926) used the brachi o pod fau nas to gether with
tec tonic ob ser va tions to es tab lish the stra tig ra phy of the
Tournaisian and Visean rocks of the Kraków area. He dis tin -
guished six lithostratigraphic units, and ob served that the
brachi o pod fau nas are sim i lar to Early Car bon if er ous fau nas
fos sil de scribed from south ern Eng land and south ern Bel gium.

Based on bore hole data and out crop ob ser va tions, £aptaœ
(1983) dis tin guished eight lithostratigraphic units for the Mid dle
De vo nian–lower Tournaisian de pos its. These are from the bot -
tom to the top: (i) Eifelian Unit A (black, marly do lo mite); (ii)
Givetian Units: B (Zbrza do lo mite) and C (Dêbnik lime stones;
(iii) Frasnian Units: D (black, nod u lar lime stone) as well as E
(brown, pelitic lime stone and do lo mite; Fig. 2). The brown
oncolitic lime stone was con sid ered as prob a bly lower
Tournaisian (£aptaœ, 1983).

Narkiewicz and Racki (1984) pub lished an other ver sion of
six lithostratigraphic units, whose Eifelian to early Tournaisian
age was de ter mined on the ba sis of cono donts, brachi o pods
and stromatoporoids. These au thors dis tin guished the
Eifelian–lower Givetian Zbrza do lo mite, the up per Givetian
Dêbnik lime stone, Frasnian nod u lar and de tri tal lime stones,
and a platy lime stone of up per Frasnian to lower Famennian
age, as well as a de tri tal pelitic lime stone which be longs to the
up per Famennian, and is pre sumed to ex tend into the lower
Tournaisian (Narkiewicz and Racki, 1984; Narkiewicz and
Petecki, 2017; Fig. 2).

A lithostratigraphic sub di vi sion of Up per De vo nian and
Lower Car bon if er ous (Mis sis sip pian) strata in the re search
area was also de scribed by Paszkowski et al. (1995). The pro -
posed sub di vi sion in cludes eleven in for mal lithostratigraphic
units (of the so-called Rudawa Group) of Famennian,
Tournaisian, and Visean age (Paszkowski et al., 1995) and is
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Fig. 2 Cor re la tion of lithostratigraphic units of Famennian–Visean strata in the Kraków re gion 
(af ter Dvoøák et al., 1995; Paszkowski et al., 2008)



based on fa cies char ac ters (Paszkowski, 1983; Paszkowski
and Szyd³ak, 1986), sedimentological pa ram e ters and
biostratigraphic data (Paszkowski, 1988). The lithostratigraphic
units were not pre cisely doc u mented by microfacies or micro -
fauna, though pseudo morphs af ter evaporites, some fos sil as -
sem blages (ver mi form gas tro pods, calcispheres, ostracods,
and al gae), coniatolite and coniatoid crusts and lam i nated
dolomicrites were found in Dinantian lime stone of the re search
area and ex am ined in thin sec tion (Paszkowski and Szyd³ak,
1986). These lithostratigraphic units and their bound aries were
not pre cisely de fined by Paszkowski (1995), which makes them
dif fi cult to re cog nise in the field due to sed i men tary fa cies
changes and emer gence events. Paszkowski (1995) to gether
with Szulczewski and Malec (Dvoøák et al., 1995) cor re lated the
Kraków Up land with the Moravian Karst and Holy Cross Moun -
tains as an ex am ple of the evo lu tion of Pol ish-Moravian car bon -
ate plat forms in the Late De vo nian and Early Car bon if er ous
(Dvoøák et al., 1995).

Biostratigraphic stud ies based on cal car e ous foraminifera in 
the Up per De vo nian and Lower Car bon if er ous rocks of the re -
search area were pub lished by Liszka (1962), Soboñ-Podgór -
ska (1972, 1975), Œlósarz and ¯akowa (1975), Poty et al.
(2003) and Tomaœ et al. (2011). These anal y ses are mostly lo -
cal stud ies with the low or un known res o lu tion. These au thors
listed foraminiferal taxa from in di vid ual ex po sures, ex cept for
the Czernka Val ley; some de scribe sys tem atic palae on tol ogy
(e.g., Soboñ-Podgórska, 1972, 1975).

In the Szklarka Val ley within the Tournaisian beds, very rare 
and poorly pre served foraminifera of the gen era Plectogyra sp.,
Endothyra sp., Omphalotis sp., Globoendothyra sp. were found
in grey lime stone (Liszka, 1962). From the Czernka Val ley,
Liszka (1962) de scribed nu mer ous foraminiferal as sem blages
to tal ling ~32 taxa (e.g., Brunsia sp., Endothyra sp., Endothyra -
no psis sp., Bradyina sp., Palaeotextularia sp., Cribrostomum
sp., Archaediscus sp., etc).

Soboñ-Podgórska (1972, 1975) rec og nized 122 taxa in
foraminiferal as sem blages from Tournaisian and Visean rocks,
46 of these from two ex po sures (Czerwona Œcianka and £om
Gminny) where re search was also con ducted for this study (Ap -
pen dix 1). Micropalaeontological study was made of ten field
ex po sures lo cated pri mar ily in the Czernka Val ley (lo ca tion of
ex po sures in Fig.1).

Based on bore hole data from the area be tween Kraków and 
Olkusz, Œlósarz and ¯akowa (1975) de scribed Frasnian and
Famennian foraminiferal fau nas, from which 21 taxa (Ap pen -
dix 1) were listed from the De vo nian de pos its of the Dêbnik

anticline, mostly rep re sented by unilocular and bichambered
foraminifera. These au thors also pro vided in for ma tion on bra -
chi o pods and cor als (Œlósarz and ¯akowa 1975).

Poty et al. (2003) pub lished the foraminiferal and coral
biostratigraphy of the sed i men tary suc ces sion ex posed in the
Czatkowice quarry (part of the Dêbnik anticline). Fig ure 3
shows the strati graphic cor re la tion be tween the Czatkowice
Quarry and the Dinantian of south ern Bel gium (Poty et al.,
2003). These au thors used lithostratigraphic units des ig nated
pre vi ously by Paszkowski (1995) and cor re lated these units
biostra tigraphically us ing foraminifera and cor als. Not all the
forami nifera de scribed were il lus trated. These foraminiferal as -
sem blages are shown in Ap pen dix 1.

Tomaœ et al. (2011) de scribed the dis tri bu tion of Famennian 
and Tournaisian de pos its within the Dêbnik anticline from a se -
ries of ex po sures lo cated in the Rac³awka and Szklarka val leys
be tween the vil lages of Dêbnik and Szklary (W–E) and Dubie
and Rac³awice (S–N) (Ap pen dix 1). They rec og nized forami -
nifera from the up per Famennian to the up per Tournai sian.
Unilocular foraminifera were also de scribed from the mid dle
and up per Tournaisian de pos its (Tomaœ et al., 2011).

Biostratigraphic stud ies were also made on cono donts and
brachi o pods (Gromczakiewicz-£omnicka, 1974, 1979; Baliñski, 
1979, 1986, 1995; Appelt, 1998).

Gromczakiewicz-£omnicka (1974, 1979) de scribed Late
De vo nian and Early Car bon if er ous cono dont fau nas from the
Rac³awka and Szklarka Val leys (Dêbnik anticline). Eight cono -
dont zones (Ta ble 1) were com pared with brachi o pod zones
pre vi ously de scribed by Jarosz (1926). Gromczakiewicz-£om -
nicka (1979) de scribed ex po sures of dif fer ent age than Jarosz.

Baliñski (1979) de scribed brachi o pods (38 spe cies) and
cono donts (27 spe cies) from the Frasnian de pos its of the
Dêbnik anticline and also pro vided a strati graphic anal y sis of
the Frasnian de pos its and sys tem atic de scrip tions of the bra -
chi o pods and cono donts. He for mu lated a brachi o pod (39 spe -
cies) and cono dont (49 spe cies) biostratigraphy for the
Famennian de pos its (Baliñski, 1986, 1995) from the Dêbnik
anticline. Based on palaeontological anal y sis, Baliñski (1995)
in ferred trans gres sion-re gres sion cy cles, an oxia events, and
sea level fall events within the Frasnian and Famennian. Like
many au thors be fore (e.g., Gürich, 1903; Jarosz, 1926),
Baliñski (1995) ob served a de creas ing num ber of brachi o pods
in re la tion to stromatoporoids in the up per Famennian.

Appelt (1998) pro vided data on Tournaisian cono donts from 
the basinal car bon ates (spiculitic lime stones) of the Krzeszo -
wice area. Late Tournaisian cono donts of the Gnathodus cunei -
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Cono dont Zones

Pe ri ods

up per most

Famennian
lower

Tournaisian
up per

Tournaisian
Visean–

up per most Visean

Mid dle or Up per costatus X

Protognathodus kockeli–Siphonodella sulcata X

Siphonodella–Pseudopolygnathus triangulus inaequalis X

Siphonodella–Pseudopolygnathus triangulus triangulus X

Siphonodella crenulata X

Polygnathus communis carinus X

Gnathodus semiglaber X

Cavusgnathus–Apatognathus X

Gnathodus mononodosus X

Gnathodus girtyi collinsoni X

T a  b l e  1

Cono dont zones in the up per most Famennian to Visean–up per most Visean (Gromczakiewicz-£omnicka, 1979) 
for the study area (Rac³awka and Szklarka Val leys)



formis Zone were iden ti fied in two quar ries, at Czatkowice and
Przy Granicy. Anal y sis of the cono donts showed their ir reg u lar
dis tri bu tion (de creas ing up wards) in the mo not o nous li thol ogy
of the spiculitic lime stone (Appelt, 1998). Ac cord ing to Appelt
(1998), this was caused by (un de fined) en vi ron men tal rather
than evo lu tion ary changes.

Zaj¹czkowski (1975) de scribed a 200 m Dinantian se -
quence of plat form car bon ates (Tournaisian, Visean) based on
ex po sures and bore holes at Czerna in the vi cin ity of Krzeszo -
wice. He de scribed re la tion ships be tween brachi o pods (e.g.,
Gigantoproductus giganteus and G. latissimus) and cor als
(e.g., Syringopora, Lithostrotion, Siphonodendron, Amygdalo -
phyl lum, Paleosmilia, and Dibunophyllum) from the Visean de -
pos its, and re con structed the en vi ron ment and con di tions of
sed i men ta tion on the Visean car bon ate plat form.

MATERIAL AND METHODS

The sam ples were taken from seven ex po sures, three of
which R1 (Ska³ka przy Mostku), R2, and R3 are sit u ated on the
edge of the Rac³awka Val ley, on the slopes of the Widoma,
Opalona and Komarówka hills (Fig. 4). Two, S1 and S2 (£om
przy Granicy, £om z intruzj¹), are lo cated within the edge of the
Szklarka Val ley (Fig. 5) and two more, C1 (Czerwona Œcianka)
and C2 (£om Gminny) are in the Czernka Val ley (Fig. 6). De tailed 
in for ma tion about the thick ness of the pro files, co or di nates and
num bers of sam ples or thin sec tions are shown in Ta ble 2.

Foraminifera were stud ied on 159 thin sec tions. A Nikon
SMZ 25 op ti cal mi cro scope was used, and spec i mens were
pho to graphed us ing a DS-Fi3 mi cro scope cam era. The thin
sec tions are housed in the Eu ro pean Micropalaeontological
Ref er ence Cen ter, Micropress Eu rope, Kraków, Po land (cab i -
net 20, draw ers 1–5).
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Fig. 3. Cor re la tion of lithostratigraphic and biostratigraphic sub di vi sion of the Rudawa Group with the Dinantian sed i men tary
area (af ter Poty et al., 2003)

Fam. – Famennian, Stru. – Strunian; u.m. – up per mem ber
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SYSTEMATIC PALAEONTOLOGY

For the clas si fi ca tion and de scrip tion of the foraminifera in
this pa per (Ta ble 3), the sys tem atic frame work of Vachard and
Le Coze (2021) was ap plied. The au thor used ad di tional pub li -
ca tions of Vdovenko et al. (1993), Rauzer-Chernousova et al.
(1996), Brenckle and Grelecki (1993), Brenckle (2005), Hance
et al. (2011), and the Ellis and Messina cat a logue of foramini -
fera with sup ple ments (1941–2021).

Phy lum FORAMINIFERA d’Orbigny, 1826; emend. Cav a -
lier-Smith, 2002 (as subphylum) and 2003 (as phy lum)

Class FUSULINATA Maslakova, 1990 [nom. translat. Gaillot
and Vachard, 2007]; emend. Vachard, Krainer and Lucas, 2013

Sub class AFUSULINANA Vachard, Pille and Gaillot, 2010
Or der ARCHAEDISCIDA Cushman, 1928 [nom. translat.

Poyarkov and Skvortsov, 1979]

Tests with out septa, len tic u lar, con i cal, oval, discoidal, in vo -
lute in shape, with proloculus cov ered with fol low ing sec ond
cham ber, coiled in planispiral, streptospiral or trochospiral
whorls. Wall is cal car e ous, com posed of lay ers, of ten an in ner
layer microgranular, and the outer is ra dial and fi brous. Oc cur -
rence from mid dle De vo nian to early Serpukhovian, Palaeo -
tethys and Urals Prov inces, rare in Si be ria and North Amer ica
(Hance et al., 2011).

Superfamily ARCHAEDISCOIDEA Cushman, 1928 [nom.
translat. Piller, 1978]

Fam ily ARCHAEDISCIDAE Cushman, 1928 [nom. translat.
Chernysheva, 1948]

Subfamily ARCHAEDISCINAE Cushman, 1928
Ge nus: Archaediscus Brady, 1873

Type spe cies: Archaediscus karreri Brady, 1873
Archaediscus moelleri Rauzer-Chernousova, 1948b

(Fig. 7A)

1948b. Archaediscus moelleri nov. sp. – Rauzer-Chernousova, 
p. 231, pl. 15, figs. 14–15.
1964. Archaediscus moelleri subsp. moelleri
Rauzer-Chernousova – Conil and Lys, p. 124–125, pl. 19, fig. 6.

1967. Archaediscus moelleri Rauzer-Chernousova –
Brazhnikova et al., pl. 14, fig. 6; pl. 17, fig. 6.
1968. Archaediscus moelleri Rauzer-Chernousova – Aizenverg 
et al., pl. 17, fig. 4, 6.
1972. Archaediscus aff. moelleri Rauzer-Chernousova –
Soboñ-Podgórska, p. 224, pl. 8, fig. 4.
1988. Archaediscus moelleri Rauzer-Chernousova –
Soboñ-Podgórska, pl. 1, fig. 5.
1993. Archaediscus moelleri Rauzer-Chernousova – Brenckle
and Grelecki, p. 19–20, pl. 3, figs. 3, 4, 9.

M a t e r i a l. – Two spec i mens.
D e s c r i p t i o n. – Test cal car e ous, len tic u lar. Round

proloculus fol lowed by open, sigmoidially coiled tu bu lar cham -
ber. Ini tial volutions ori ented an nu larly around proloculus. In te -
rior coil ing in vo lute, outer volution evolute (5 volutions in the
test). Wall hyaline ra dial. Di am e ter is 300 µm, width 200 µm.

R e  m a r k s. – Archaediscus moelleri dif fers from Archae -
discus gigas Rauzer-Chernousova, 1948b, by its much smaller
di men sions. Ax ial sec tion.

D i s t r i b u t i o n. – Up per Visean; Up per Silesian Block
(Czerwona Œcianka For ma tion), Holy Cross Moun tains, Lublin
Car bon if er ous Ba sin, Po land (Soboñ-Podgórska, 1972, 1988);
France, Bel gium (Conil and Lys, 1964); Rus sia, Mos cow Ba sin
(e.g., Rauzer-Chernousova, 1948b; Brazhnikova et al., 1967;
Aisenverg et al., 1968).

Archaediscus sp.
(Fig. 7B)

M a t e r i a l. – One spec i men.
D e s c r i p t i o n. – Test cal car e ous, elon gated, discoidal

in shape. Opaque min eral is pres ent in the last volution lu men.
Coil ing os cil la tory with 3 volutions. Wall hyaline ra dial. Di am e ter 
is 150 µm, width 60 µm.

R e  m a r k s. – Only iden ti fi able as Archaediscus sp. – very 
oblique sec tion, not pos si ble to make a spe cific iden ti fi ca tion.

D i s t r i b u t i o n. – Up per Visean; Up per Silesian Block
(Czerwona Œcianka For ma tion).

Asteroarchaediscus cf. rugosus (Rauzer-Chernousova, 1948c)
(Fig. 7C)
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Stud ied
out crop

Co or di nates
WGS-84 Length of the pro file Num ber of sam ples/

thin sec tions

R1 N:50°09’26,6”; E:19°41’34,5” 13,6 m 40/40

R2 N:50°10’08,4”; E:19°41’05,7” 37,7 m 55/28

R3 N:50°10’28,9”; E:19°40’26,7” 8,7 m 15/15

S1 N:50°09’29,7”; E:19°42’47,1” 22 m 31/29

S2 N:50°09’41,3”; E:19°43’01,0” 5,6 m 10/14

C1 N:50°10’12,9”; E:19°37’22,1” 2,1 m 6/8

C2 N:50°10’09,7”; E:19°37’24,2” 8,5 m 20/25

R1 – Ska³ka przy Mostku (Widoma Hill, Rac³awka Val ley); R2, R3 – pro files sit u ated at the edge of
the Rac³awka Val ley (Opalona and Komarówka Hills); S1 – £om przy Granicy, S2 – £om z intruzj¹
(both lo cated within the edge of the Szklarka Val ley); C1 – Czerwona Œcianka, C2 – £om Gminny
(left bank orographically of the Czernka Val ley)

T a  b l e  2

Pro files stud ied with co or di nates and num bers of col lected sam ples or thin sec tions

https://doi.org/10.1016/j.annpal.2012.08.002
https://doi.org/10.1144/SP512-2020-42
https://doi.org/10.1144/SP512-2020-42
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Foraminifer taxa Ex po -
sure R1

Ex po -
sure R2

Ex po -
sure R3

Ex po -
sure S1

Ex po -
sure S2

Ex po -
sure C1

Ex po -
sure C2

Archaediscus moelleri Rauzer-Chernousova, 1948b X

Asteroarchaediscus cf. rugosus (Rauzer-Chernousova, 1948c) X

Archaediscus sp. X

Septatournayella (?) sp. X

Tournayella sp. X

Chernyshinella (?) sp. X

Septabrunsiina cf. minuta (Lipina, 1948b) X

Septabrunsiina sp. X

Laxoendothyra paracosvensis (Lipina, 1955) X

Laxoendothyra concavocamerata (Lipina, 1960) X

Globoendothyra sp. X

Eoendothyra communaeformis Grozdilova, 1973 X

Eoendothyra sp. X

Omphalotis cf. omphalota 

(Rauzer and Reitlinger in Rauzer-Chernousova and Fursenko,
1937)

X

Spinoendothyra sp. X

Endothyranopsis crassus (Brady, 1870) X

Endothyranopsis cf. crassus subsp. crassa (Brady, 1876) X

Endothyranopsis sp. X

Latiendothyranopsis sp. X

Eoendothyranopsis sp. X

Cribrospira mikhailovi Rauzer-Chernousova, 1948a X

Bessiella sp. X

Dainella cf. elegantula Brazhnikova, 1962 X

Dainella cf. chomatica (Dain in Brazhnikova, 1962) X

Loeblichia ammonoides subsp. paraammonoides (Brazhnikova,
1956) X

Eoparastaffella sim plex Vdovenko, 1954 X

Eoparastaffella ovalis Vdovenko, 1954 X

Eoparastaffella sp. X

Climacammina sp. X

Cribrostomum sp. X

Palaeotextularia cf. longiseptata Lipina, 1948a X

Palaeotextularia cf. longiseptata subsp. crassa Lipina, 1948a X

Palaeotextularia cf. breviseptata Lipina, 1948a X

Tetrataxis sp. X

Ozawainella cf. alchevskiensis Potievskaya, 1958 X

Eostaffella parastruvei Rauzer-Chernousova, 1948b X

Eostaffella mosquensis Vissarionova, 1948 X

Eostaffella singularia Vissarionova, 1948 X

Eostaffella cf. nalivkini Malakhova, 1957 X

Eostaffella sp. X

T a  b l e  3

Taxa of ben thic foraminifera de scribed in this pa per
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Fig. 7. Foraminifers from the Rac³awka and Czernka sec tions

A – Archaediscus moelleri Rauzer-Chernousova, 1948b, sam ple C 1.1; B – Archaediscus sp., sam ple C 1.3; C – Asteroarchaediscus cf.
rugosus (Rauzer-Chernousova, 1948c); D – Archaediscus sp., sam ple C 1.4; E – Septatournayella (?) sp., sam ple R 2.3; F –

Tournayella sp., sam ple R 2.11



1948c. Archaediscus rugosus nov. sp. – Rauzer-Chernousova,
p. 11, pl. 3, figs. 4–6.
1993. Archaediscus rugosus Rauzer-Chernousova – Brenckle
and Grelecki, p. 16–17, pl. 2, figs. 3–5.

M a t e r i a l. – One spec i men. Well-pre served form.
D e s c r i p t i o n. – Test cal car e ous, oval. Proloculus

round, fol low ing by an un di vided sec ond cham ber. Tu bu lar
cham ber open in last volution. Coil ing pat tern and volution num -
ber in de ter mi nate be cause of ori en ta tion. Wall thick and fi brous. 
Di am e ter is 200 µm.

R e  m a r k s. – Ob ser va tion of di ag nos tic fea tures is dif fi -
cult be cause of sagittal sec tion. Rec om mended name
Asteroarchaediscus cf. rugosus (Rauzer-Chernousova, 1948c) 
has been ap plied (af ter Brenckle and Grelecki, 1993).

D i s t r i b u t i o n. – Up per Visean–Serpukhovian (?); Up -
per Silesian Block (Czerwona Œcianka For ma tion); cen tral
Kazakhstan (Rauzer-Chernousova, 1948c; Brenckle and
Grelecki, 1993).

Archaediscus sp.
(Fig. 7D)

M a t e r i a l. – One spec i men.
D e s c r i p t i o n. – Test cal car e ous, len tic u lar, in vo lute,

slightly oval. Proloculus not ob served. An un di vided sec ond tu -
bu lar cham ber  is sigmoidal coiled. Thick and fi brous wall, com -
posed of an in ner microgranular layer and a ra dial outer layer.
Di am e ter 400 µm, width 200 µm.

R e  m a r k s. – Very oblique sec tion, not iden ti fi able to spe -
cies level.

D i s t r i b u t i o n. – Up per Visean; Up per Silesian Block
(Czerwona Œcianka For ma tion).

Superfamily TOURNAYELLOIDEA Dain, 1953 [nom. translat.
Dain in Rauzer-Chernousova and Fursenko, 1959]; emend.
Hance, Hou and Vachard, 2011; re-emend. Vachard and Le

Coze, 2021
Fam ily TOURNAYELLIDAE Dain, in Dain and Grozdilova,

1953 [nom. translat. Dain in Rauzer-Chernousova and
Fursenko 1959]

Subfamily TOURNAYELLINAE Dain, in Dain and Grozdilova,
1953

Ge nus Septatournayella Lipina, 1955
Type spe cies: Tournayella segmentata Dain in Dain and

Grozdilova, 1953.
Septatournayella (?) sp.

(Fig. 7E)

M a t e r i a l. – A rare form in the ma te rial stud ied (one
spec i men).

D e s c r i p t i o n. – Test cal car e ous, planispiral, evolute.
Wall un dif fer en ti ated, dark.

R e  m a r k s. – Poorly pre served. Oblique sec tion. Barely
seen ap er ture (ter mi nal, sim ple, basal?).

D i s t r i b u t i o n. – Early Tournaisian; Up per Silesian
Block (Rac³awka For ma tion), Carpathian Foredeep, Carpathian 
Moun tains, Po land.

Ge nusTournayella Dain, in Dain and Grozdilova, 1953
Type spe cies: Tournayella discoidea Dain in Dain and

Grozdilova, 1953.
Tournayella sp.

(Fig. 7F)

M a t e r i a l. – A rare form in the ma te rial stud ied (one
spec i men).

D e s c r i p t i o n. – Test cal car e ous, discoidal, planispiral
coil ing. Proloculus oval, tu bu lar cham ber slightly ex panded.
Microgranular wall.

R e  m a r k s. – Poorly pre served.
D i s t r i b u t i o n. – Early Tournaisian; Up per Silesian

Block (Rac³awka For ma tion), Carpathian Foredeep,
Carpathian Moun tains, Po land.

Sub class FUSULINANA Maslakova, 1990; emend. Vachard,
2016

Or der ENDOTHYRIDA Brady, 1884 [nom. translat. Fursenko,
1958]

Tests nautiloid, len tic u lar, dis coid, endothyroidally or
planispirally coiled, rarely un coiled, with small and spher i cal
proloculus. Cham bers glob u lar and not nu mer ous. Septa pla -
nar. Endoskeleton de vel oped as crusts, hooks,
pseudochomata. Wall dark, microgranular, rarely bilayered or
mul ti lay ered. Ap er ture ter mi nal sim ple, basal or cen tral, rare
cribrate. FAD in the late Famennian–Tournaisian, acme in the
Visean–Gzhelian and rare in the Early and Mid dle Perm ian.
Gen era and fam i lies are cos mo pol i tan dur ing the Car bon if er -
ous, rarely en demic (Vachard and Le Coze, 2021).

Suborder LITUOTUBELLINA Vachard, 2016
Superfamily LITUOTUBELLOIDEA Gaillot and Vachard,

2007; emend. Hance, Hou and Vachard, 2011
Fam ily CHERNYSCHINELLIDAE Lipina and Reitlinger in

Rauzer-Chernousova et al., 1996
Ge nusChernyshinellaLipina, 1955

Type spe cies: Endothyra glomiformis Lipina, 1948b
Chernyshinella (?) sp.

(Fig. 8A)

M a t e r i a l. – Six spec i mens, var i ously pre served.
D e s c r i p t i o n. – Test cal car e ous, com plex coil ing; the

last two wide whorls with the char ac ter is tic shape of the cham -
bers. Dis tinct par ti tions (septa) are di rected to wards the in side
of the test. The num ber of whorls is from 2 to 3. No vis i ble ap er -
ture.

D i s t r i b u t i o n. – Early–mid dle Tournaisian; Up per
Silesian Block (Szklary For ma tion), Po land.

Superfamily SEPTABRUNSIINOIDEA Colpaert and Vachard
in Colpaert et al., 2017

Fam ily SEPTABRUNSIINIDAE Conil and Lys, 1977
Subfamily SEPTABRUNSIININAE Conil and Lys, 1977

Ge nus Septabrunsiina Lipina, 1955

Stanis³aw Szczurek / Geo log i cal Quar terly, 67: 36 13

https://doi.org/10.1051/bsgf/2017003
https://doi.org/10.1016/bs.sats.2016.10.005
https://doi.org/10.1016/bs.sats.2016.10.005
https://doi.org/10.1144/SP512-2020-42
https://doi.org/10.1144/SP512-2020-42
https://doi.org/10.1144/SP512-2020-42
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Fig. 8. Foraminifers from the Szklary and Czernka sec tions

A – Chernyshinella (?) sp., sam ple S 1.19; B – Septabrunsiina cf. minuta (Lipina, 1948b), sam ple S 1.25; C – Septabrunsiina sp., sam ple 
S 1.9; D – Laxoendothyra paracosvensis (Lipina, 1955), sam ple S 1.9; E – Laxoendothyra concavocamerata (Lipina, 1960), sam ple C

2.9; F – Globoendothyra sp., sam ple C 1.4



Type spe cies: Endothyra? krainica Lipina, 1948b
Septabrunsiina cf. minuta (Lipina, 1948b)

(Fig. 8B)

1948b. Endothyra? minuta nov. sp. – Lipina, p. 255–256, pl. 19,
figs. 7, 8.
1954. Endothyra? minuta Lipina – Grozdilova and Lebedeva, p. 
89–90, pl. 11, fig. 1.
1955. Septatournayella? minuta (Lipina) – Lipina, p. 39, pl. 3,
figs. 9, 12, 13.
1959. Endothyra minuta Lipina – Durkina, p. 162, pl. 8, fig. 1.
1965. Septabrunsiina minuta (Lipina) – Lipina, p. 53–54, pl. 11,
figs. 9–11, 14–29.
2005. Septabrunsiina minuta (Lipina) – Brenckle, p. 87–88, pl.
16, figs. 1–3.

M a t e r i a l. – Rare in the ma te rial stud ied, one spec i men.
D e s c r i p t i o n. – Test cal car e ous, evolute, planispirally

coiled. Coil ing is tight, ex pand ing slowly through out growth. No
septa in the ini tial whorls but in the fol low ing volutions the test
be comes planispiral with dis tinct septa point ing to wards the ap -
er ture. 4 volutions. Wall  gran u lar to microgranular. Ap er ture not 
clearly vis i ble.

R e  m a r k s. – Oblique sec tion.
D i s t r i b u t i o n. – Tournaisian; Up per Silesian Block

(Szklary For ma tion), Po land; Rus sia – Cherepet and Serena
River re gions (Lipina, 1948b, 1955, 1965; Durkina, 1959;
Grozdilova and Lebedeva, 1954; Brenckle, 2005).

Septabrunsiina sp.
(Fig. 8C)

M a t e r i a l. – Two spec i mens, poorly pre served.
D e s c r i p t i o n. – Test cal car e ous, oval, planispirally

coiled. There are vis i ble septa di rected to wards the ap er ture,
coil ing poorly de vel oped in first planispiral volutions. Wall
microgranular.

R e  m a r k s. – Ob ser va tion of di ag nos tic fea tures is dif fi -
cult be cause of oblique sec tion. The spe cies is in de ter mi nate.

Dis tri bu tion. Tournaisian–early Visean; (Szklary For ma tion
and £om Gminny Mem ber of the Czernka For ma tion), Po land.

Fam ily LAXOENDOTHYRIDAE Hance, Hou and Vachard,
2011

Ge nus Laxoendothyra Brazhnikova and Vdovenko in
Vdovenko, 1972

Type spe cies: Endothyra parakosvensis Lipina, 1955
Laxoendothyra paracosvensis (Lipina, 1955)

(Fig. 8D)

1955. Endothyra paracosvensis nov. sp. – Lipina, p. 68, pl. 9,
fig. 11; pl. 10, figs. 1–3.
1970. Latiendothyra of the group L. paracosvensis (Lipina) –
Górecka and Mamet, p. 162, pl. 3, figs. 12, 13.
2001. Laxoendothyra paracosvensis (Lipina) – Pajchlowa and
Wag ner, p. 59, pl. 1, figs. 10, 13.
2005. Laxoendothyra paracosvensis (Lipina) – Brenckle, p.
62–63, pl. 11, figs. 3, 4.

M a t e r i a l. – Rep re sented in the ma te rial stud ied by one
spec i men.

D e s c r i p t i o n. – Test cal car e ous, asym met ri cal, with
rounded mar gins. Ini tial 2 streptospiral whorls, 2 con sec u tive
planispiral whorls with pos si bly 8 cham bers in the last whorl.

Coil ing ex pands rap idly in the last whorl. Septa short, slightly
slop ing to wards the ap er ture. Wall microgranular. Ap er ture sim -
ple, basal open ing.

R e  m a r k s. – Ob ser va tions hin dered be cause of the
oblique sec tion. No sec ond ary de pos its.

D i s t r i b u t i o n. – Tournaisian; Up per Silesian Block
(Szklary For ma tion), Cen tral Sudetes, Carpathian Foredeep,
Carpathian Moun tains, Po land (Soboñ-Podgórska, 1979;
Pajchlowa and Wag ner, 2001); Rus sia (Lipina, 1955, 1963;
Vdovenko, 1972).

Laxoendothyra concavocamerata (Lipina, 1960)
(Fig. 8E)

1960. Plectogyra antiqua var. concavocamerata  nov. sp. –
Lipina, p. 124, pl. 1, figs. 5–7.
2011. Laxoendothyra concavocamerata (Lipina) – Hance et al., 
p. 246–247, pl. 4, figs. 17–19.

M a t e r i a l. – Rare in the ma te rial stud ied, one spec i men.
D e s c r i p t i o n. – Test cal car e ous. The test has con -

cave su tures and rounded cham bers. Ini tial streptospiral whorls 
and 1 outer planispiral volution. 8 cham bers in the last whorl.
Septa are straight, short and thin. Wall gran u lar. Ap er ture
basal.

R e  m a r k s. – Oblique sec tion, spec i men il lus trated has
thin wall and thin septa di rected to wards ap er ture. Latiendo -
thyrano psis latispiralis subsp. grandis has thicker wall.

D i s t r i b u t i o n. – Mid dle Visean; Up per Silesian Block
(£om Gminny Mem ber into Czernka For ma tion), Po land; Rus -
sia (Lipina, 1960).

Fam ily GLOBOENDOTHYRIDAE Reitlinger in Voloshinova
and Reitlinger, 1959

Ge nus Globoendothyra Reitlinger in Voloshinova and
Reitlinger, 1959

Type spe cies: Globoendothyra globula Reitlinger in
Voloshinova and Reitlinger, 1959

Globoendothyra sp.
(Fig. 8F)

M a t e r i a l. – One spec i men.
D e s c r i p t i o n. – Test cal car e ous, ro bust, squat, in -

flated, discoidal, rounded cham bers, coil ing mostly in vo lute,
tight in in te rior volutions with more rapid ex pan sion in the outer
two whorls. About 5 whorls. Wall dif fer en ti ated com monly with
an ag glu ti nated layer and a pseudofibrous layer.

R e  m a r k s. – Ax ial sec tion, sup ple men tary de pos its gen -
er ally dis crete.

D i s t r i b u t i o n. – Late Tournaisian–early Visean; Up -
per Silesian Block (Czerwona Œcianka For ma tion and £om
Gminny Mem ber of the Czernka For ma tion), Po land.

Superfamily QUASIENDOTHYROIDEA Hance, Hou and
Vachard, 2011

Fam ily QUASIENDOTHYRIDAE Rozovskaya, 1961
Ge nus Eoendothyra Miklukho-Maklay, 1960

Type spe cies: Endothyra communis Chernysheva, 1940
Eoendothyra communaeformis Grozdilova, 1973

(Fig. 9A)
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Fig. 9. Foraminifers from the Rac³awka, Szklary and Czernka sec tions

A – Eoendothyra communaeformis Grozdilova, 1973, sam ple R 1.36; B – Eoendothyra sp., sam ple R 1.24; C – Omphalotis cf. omphalota
(Rauzer and Reitlinger in Rauzer-Chernousova and Fursenko, 1937), sam ple S 1.9; D – Spinoendothyra sp., sam ple S 1.25; E –
Endothyranopsis crassus (Brady, 1870), emend. Cummings 1955, sam ple C 2.9; F – Endothyranopsis cf. crassus subsp. crassa (Brady,
1876), sam ple C 1.4



1973. Eoendothyra communaeformis nov. sp. – Grozdilova, p.
80–81, p. 3, figs. 4–5.
2013. Quasiendothyra communaeformis Grozdilova –
Kulagina, p. 272, pl. 6, figs. AB, AC.

M a t e r i a l. – Two spec i mens, well-pre served.
D e s c r i p t i o n. – Test cal car e ous, with a spher i cal

proloculus. Ini tial volutions are un evenly streptospirally coiled,
and planispirally in the last two whorls. Each sub se quent whorl
cov ers the ear lier, clearly larger cham bers. There are up to 8
cham bers in the last whorl. The num ber of whorls var ies from 3
to 4. Wall dark, microgranular. No septa and chomata were ob -
served.

R e  m a r k s. – Well-pre served, oblique sec tion. The spe -
cies is Famennian in age, but is oc ca sion ally noted from the
low er most Tournaisian (e.g., Kulagina, 2013).

D i s t r i b u t i o n. – up per Famennian; Up per Silesian
Block (Rac³awka For ma tion), Po land; Rus sia (Grozdilova,
1973; Kulagina, 2013).

Eoendothyra sp.
(Fig. 9B)

M a t e r i a l. – Ten spec i mens.
D e s c r i p t i o n. – Test cal car e ous, ini tially ir reg u lar

streptospiral coil ing. The test is tightly coiled. Whorls packed,
nu mer ous and cham bers are wide, rounded. At least 3 to 4
whorls, last whorl with 10–13 slightly con vex cham bers. Wall
dark, gran u lar.

R e  m a r k s. – Poorly pre served, oblique sec tions.
D i s t r i b u t i o n. – Up per Famennian; Up per Silesian

Block (Rac³awka For ma tion), Po land.

Suborder ENDOTHYRINA Brady, 1884 [nom. translat.
Bogush, 1985]

Superfamily ENDOTHYROIDEA Brady, 1884 [nom. translat.
Glaessner, 1945]

Fam ily ENDOTHYRIDAE Brady, 1884 [nom. translat.
Rhumbler, 1895]

Subfamily OMPHALOTINAE Vdovenko in
Rauzer-Chernousova et al., 1996

Ge nus Omphalotis Schlykova, 1969
Type spe cies: Endothyra omphalota Rauzer-Chernousova

and Reitlinger in Rauzer-Chernousova and Fursenko (1937)
Omphalotis cf. omphalota (Rauzer and Reitlinger in

Rauzer-Chernousova and Fursenko, 1937)
(Fig. 9C)

1937. Endothyra omphalota nov. sp. – Rauzer and Reitlinger in
Rauzer-Chernousova and Fursenko, p. 265–266.
1940. Endothyra omphalota Rauzer and Reitlinger –
Rauzer-Chernousova, p. 42–43, pl. 7, figs. 7–9; pl. 9, figs. 7–8.
1959. Endothyra omphalota Rauzer and Reitlinger – Durkina, p. 
177, pl. 17, figs. 1, 2; pl. 18, figs. 1, 2.
1969. Omphalotis omphalota (Rauzer and Reitlinger)
–Schlykova, p. 44, 45, pl. 5, figs. 1, 2.
1973. Omphalotis omphalota (Rauzer and Reitlinger) –
Brazhnikova and Vdovenko, p. 194, pl. 24, figs. 1, 2.

M a t e r i a l. – Rep re sented in the ma te rial stud ied by one
spec i men.

D e s c r i p t i o n. – Test cal car e ous, coiled streptospirally 
with the last 2 whorls planispiral. Septa fac ing the ap er ture. Vis i -
ble chomata. Cham bers grad u ally in crease in the size in the
last whorl, with 6-8 cham bers. 2-3 coils. Wall fine-grained. Ap -
er ture a broad, low basal open ing.

R e  m a r k s. – Tan gen tial sec tion.
D i s t r i b u t i o n. – Mid dle–up per Visean; Up per Silesian 

Block (Czerwona Œcianka For ma tion and £om Gminny Mem ber 
into Czernka For ma tion), Po land; Rus sia (Durkina, 1959;
Schlykova, 1969; Brazhnikova and Vdovenko, 1973).

Subfamily SPINOENDOTHYRINAE Cózar and Vachard, 2001
Ge nus Spinoendothyra Lipina, 1963

Type spe cies: Endothyra costifera Lipina, 1955
Spinoendothyra sp.

(Fig. 9D)

M a t e r i a l. – Rare in the ma te rial stud ied (two spec i -
mens) but in good con di tion.

D e s c r i p t i o n. – Test cal car e ous, tightly coiled, ini tially
skewed, streptospiral, then planispiral in last 2 volutions, with
nu mer ous small cham bers, 9 to 10 cham bers in the fi nal whorl.
Septa long and straight, chomata pres ent. Wall dark,
microgranular.

R e  m a r k s. – Oblique sec tion, cham bers endothyroid in
shape (rel a tively less nu mer ous and more in flated).

D i s t r i b u t i o n. – Mid dle Tournaisian; Up per Silesian
Block (Szklary For ma tion), Po land.

Superfamily BRADYINOIDEA Reitlinger, 1950 [nom. translat.
Rauzer-Chernousova, Bensh, Vdovenko, Gibshman, Leven,

Lipina, Reitlinger, Solovieva and Chediya, 1996]
Fam ily ENDOTHYRANOPSIDAE Reitlinger, 1958 [nom.

translat. Rauzer-Chernousova, Bensh, Vdovenko, Gibshman,
Leven, Lipina, Reitlinger, Solovieva and Chediya, 1996]

Subfamily ENDOTHYRANOPSINAE Reitlinger, 1958; emend. 
Reitlinger, 1981

Ge nus Endothyranopsis Cummings, 1955
Type spe cies: Involutina crassa Brady in Moore (1870)

Endothyranopsis crassus (Brady, 1870); emend. Cummings
1955

(Fig. 9E)

1870. Involutina crassa nov. sp. – Brady in Moore, p. 97; pl. 5,
figs. 15–17.
1948b. Endothyra crassa Brady – Rauzer-Chernousova, p.
167; pl. 4, fig. 2.
1956. Endothyra crassa Brady – Brazhnikova et al., pl. 6, figs.
4, 5.
1959. Endothyra crassa Brady – Durkina, p. 183–184; pl. 11,
figs. 4–6; pl. 12, figs. 1–3.
1962. Endothyranopsis crassus (Brady) – Bogush and Yuferev, 
p, 152–153, pl. 5, fig. 6.
1967. Endothyranopsis crassus (Brady) – Woszczyñska, p. 82;
pl. 1, fig. 11.
1968. Endothyranopsis crassus (Brady) – Aizenverg et al., pl.
11, figs. 1, 2.
1972. Endothyranopsis crassus (Brady) – Soboñ-Podgórska,
p. 221, pl. 2, figs. 6, 7; pl. 3, figs. 1–4.

M a t e r i a l. – Three spec i mens, very well-pre served.
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D e s c r i p t i o n. – Test cal car e ous, spher i cal,
planispiral, in vo lute, multichambered. Round proloculus. The
cham bers in crease in size as added, and the num ber of cham -
bers in the last whorl reaches more than 12. 3 to 4 whorls . Fre -
quent long and straight septa ex tend ing from the wall at right
an gles and reach ing up to 2/3 of the whorl. The last cham bers
are broadly rounded. Wall dark, microgranular.

R e  m a r k s. – Well-pre served, ax ial sec tion, a good Car -
bon if er ous biostratigraphical marker.

D i s t r i b u t i o n. – Late Visean; Up per Silesian Block
(Czerwona Œcianka For ma tion and £om Gminny Mem ber of the 
Czernka For ma tion), Po land (Woszczyñska, 1967;
Soboñ-Podgórska, 1972); Rus sia (Rauzer-Chernousova,
1948b; Brazhnikova et al., 1956; Durkina, 1959; Bogush and
Yuferev, 1962; Aizenverg et al., 1968).

Endothyranopsis cf. crassus subsp. crassa (Brady, 1876)
(Fig. 9F)

1876. Endothyra crassa nov. sp. – Brady, p. 97; pl. 5, figs.
15–17.
1964. Endothyranopsis cf. crassus subsp. crassa (Brady) –
Conil and Lys, p.150; pl. 21, fig. 432; pl. 22, fig. 435.
1967. Endothyranopsis cf. crassus subsp. crassa (Brady) –
Brazhnikova et al., pl. 12, fig. 1.
1972. Endothyranopsis cf. crassus subsp. crassa (Brady) –
Soboñ-Podgórska, p. 222, pl. 3, fig. 5; pl. 4, figs. 1, 2.

M a t e r i a l. – Four spec i mens, well-pre served.
D e s c r i p t i o n. – Test cal car e ous, planispiral, in vo lute.

Rounded cham bers, septa straight, thick and mas sive, in clined
at an an gle to wards the ap er ture. 21/2 to 3 whorls. The last
cham bers are broadly rounded. Wall dark, microgranular. Ap er -
ture low, basal.

R e  m a r k s. – The test is more in dented at the sides com -
pared to Endothyranopsis crassus. Septa are thick and mas -
sive, slightly di rected to wards the ap er ture.

D i s t r i b u t i o n. – Late Visean; Up per Silesian Block
(Czerwona Œcianka For ma tion and £om Gminny Mem ber of the 
Czernka For ma tion), Po land (Soboñ-Podgórska, 1972, 1988),
France (Conil and Lys, 1964); Rus sia  (Brazhnikova et al.,
1967).

Endothyranopsis sp.
(Fig. 10A)

M a t e r i a l. – Eight spec i mens, poorly pre served.
D e s c r i p t i o n. – Test cal car e ous, in vo lute, spher i cal,

planispiral, flat tened at the sides. The proloculus is rounded
and the fol low ing cham bers are slightly con vex. 8 to 9 cham -
bers in the last whorl. 2 to 3 whorls. Dis tinct thick and straight
septa di rected to wards the base of the cham ber at right an gles.
Wall dark, microgranular. Ap er ture is basal.

R e  m a r k s. – Poorly vis i ble ap er ture, rather wide, basal.
Oblique sec tions.

D i s t r i b u t i o n. – Late Visean; Up per Silesian Block
(Czerwona Œcianka For ma tion and £om Gminny Mem ber of the 
Czernka For ma tion), Carpathian Foredeep, Carpathian Moun -
tains, Holy Cross Moun tains, Lublin Car bon if er ous Ba sin, West
Pomerania, Po land.

Ge nus Latiendothyranopsis Lipina, 1977; emend. Reitlinger,
1981

Type spe cies: Endothyra latispiralis var. grandis Lipina, 1955
Latiendothyranopsis sp.

(Fig. 10B)

M a t e r i a l. – Two spec i mens, poorly pre served.
D e s c r i p t i o n. – Test cal car e ous, oval. Ini tially with

streptospiral volutions, then planispiral. 3 to 4 whorls. Septa
slope to wards the ap er ture. Wall microgranular. Ap er ture basal.

R e  m a r k s. – Oblique sec tion, larger than Granuliferella
sp. with more cham bers per whorl.

D i s t r i b u t i o n. – Mid dle Visean; Up per Silesian Block
(£om Gminny Mem ber of the Czernka For ma tion), Po land.

Fam ily EOENDOTHYRANOPSIDAE Reitlinger in
Rauzer-Chernousova et al., 1996

Ge nus Eoendothyranopsis Reitlinger and Rostovtseva in
Reitlinger, 1966

Type spe cies: Parastaffella pressa Grozdilova in Grozdilova
and Lebedeva, 1954

Eoendothyranopsis sp.
(Fig. 10C)

M a t e r i a l. – Six spec i mens.
D e s c r i p t i o n. – Test cal car e ous, oval, planispiral, in -

vo lute, with septa and chomata at the base of the cham bers.
The larg est cham bers in the last whorl. Microgranular wall. Ap -
er ture basal.

R e  m a r k s. – Oblique sec tions.
D i s t r i b u t i o n. – Mid dle–late Visean; Up per Silesian

Block (£om Gminny Mem ber of the Czernka For ma tion and
Szklary For ma tion), Po land.

Fam ily JANISCHEWSKINIDAE Reitlinger in
Rauzer-Chernousova et al., 1996

Ge nus Cribrospira von Möller, 1878; emend.
Rauzer-Chernousova, 1948a

Type spe cies: Cribrospira panderi von Möller, 1878
Cribrospira mikhailovi Rauzer-Chernousova, 1948a

(Fig. 10D)

1948a. Cribrospira mikhailovi sp. – Rauzer-Chernousova, p.
187–188; pl. 7, figs. 2–4.
1956. Cribrospira aff. mikhailovi Rauzer-Chernousova –
Brazhnikova et al., p. 46, 47, pl. 13, figs. 1, 2.
1972. Cribrospira mikhailovi Rauzer-Chernousova –
Soboñ-Podgórska, p. 221, pl. 1, fig. 7.

M a t e r i a l. – Rare in the ma te rial stud ied, one spec i men.
D e s c r i p t i o n. – Test cal car e ous, al most spher i cal, en -

tirely planispirally coiled. Septa clearly vis i ble but short.
Proloculus round. The height of the cham bers in creases rap idly
as the test grows. 5 to 6 cham bers in the last whorl. In the last
whorl, the septa are clearly vis i ble. Wall dark, microgranular,
un dif fer en ti ated.

R e  m a r k s. – Typ i cally for the ge nus Cribrospira, last
whorl gen er ally rap idly en larged. Wall microgranular, sim ple,
sim i lar to Janischewskina.
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Fig. 10. Foraminifers from the Szklary and Czernka sec tions

A – Endothyranopsis sp., sam ple C 2.17; B – Latiendothyranopsis sp., sam ple C 1.25; C – Eoendothyranopsis sp., sam ple C 2.9; D –
Cribrospira mikhailovi Rauzer-Chernousova, 1948a, sam ple C 1.4; E – Bessiella sp., sam ple S 1.25; F – Dainella cf. elegantula

Brazhnikova, 1962, sam ple S 1.9



D i s t r i b u t i o n. – Late Visean; Up per Silesian Block
(Czerwona Œcianka For ma tion), Lublin Car bon if er ous Ba sin
(Soboñ-Podgórska, 1972), Po land; Rus sia (Rauzer-Chernou -
sova, 1948a; Brazhnikova et al., 1956).

Superfamily LOEBLICHIOIDEA Cummings, 1955 [nom.
transl. Hance, Hou and Vachard, 2011]

Fam ily DAINELLIDAE Cózar and Vachard, 2001 [nom. transl. 
Hance, Hou and Vachard, 2011]

Ge nus Bessiella Conil and Hance in Groessens et al., 1982
Type spe cies: Bessiella legrandi Conil and Hance in

Groessens et al., 1982
Bessiella sp.

(Fig. 10E)

M a t e r i a l. – Three spec i mens.
D e s c r i p t i o n. – Test cal car e ous, ini tially streptospiral,

then planispiral. Septa to wards the ap er ture, straight and short,
mas sive chomata, cham bers rounded, wall microgranular.

R e  m a r k s. – Sim i lar to Dainella but with sup ple men tary
de posit in archs. The gen era Bessiella and Dainella are
homeomorphs (Hance et al., 2011).

D i s t r i b u t i o n. – Early–mid dle Visean; Up per Silesian
Block (£om Gminny Mem ber of the Czernka For ma tion).

Ge nus Dainella Brazhnikova, 1962
Type spe cies: Endothyra? chomatica Dain in Brazhnikova,

1962
Dainella cf. elegantula Brazhnikova, 1962

(Fig. 10F)

1962. Dainella elegantula nov. sp. – Brazhnikova, p. 25–28, pl.
11, figs. 10–12; pl. 12, figs. 1–10; pl. 11, fig. 12.

M a t e r i a l. – Eight spec i mens.
D e s c r i p t i o n. – Test cal car e ous, streptospiral, in vo -

lute. 3 to 4 whorls. Nu mer ous cham bers in the whorls, in di vid ual 
cham bers high and in flated. A fine-grained wall, with vis i ble
chomata.

R e  m a r k s. – Dif fi cul ties in dis tin guish ing Lysella,
Dainella and Bessiella are caused by the dif fer ence in the struc -
ture of the wall. Dainella elegantula is a pos si ble tran si tion be -
tween Lysella and Paralysella. Ad di tion ally, in these spec i -
mens, dif fi cul ties are caused by var i ous oblique sec tions.

D i s t r i b u t i o n. – Mid dle Tournaisian; Up per Silesian
Block (Szklary For ma tion), Cen tral Sudetes, Carpathian Fore -
deep, Carpathian Moun tains, Po land; Rus sia (Brazhnikova,
1962).

Dainella cf. chomatica (Dain in Brazhnikova, 1962)
(Fig. 11A)

1962. Dainella chomatica (Dain) – Brazhnikova, p. 23–24, pl.
10, fig. 9; pl. 11, figs. 1–4.
1973. Dainella chomatica (Dain) – Brazhnikova and Vdovenko,
p. 162–163, pl. 13, figs. 2–5.
2001. Dainella chomatica (Dain) – Pajchlowa and Wag ner, p.
50, pl. 3, fig. 3.

M a t e r i a l. – Four spec i mens, very well-pre served in thin 
sec tion.

D e s c r i p t i o n. – Test cal car e ous, streptospiral, in vo -
lute, com posed of 3 to 4 whorls. Coils very close to each other,
nu mer ous cham bers in a sin gle whorl, each suc ces sive cham -
ber is larger than the pre vi ous one. 12 to 13 cham bers in the last 
whorl. Septa are straight and thick at the ends. A sin gle-lay ered
wall, mas sive chomata fac ing the ap er ture, wall dark.

R e  m a r k s. – True Dainella com prises two groups: D.
chomatica and D. elegantula. Dainella are sim i lar in shape to
Pseudostaffella or Semistaffella, the other dainellid forms be -
long gen er ally to Bessiella (Hance et al., 2011).

D i s t r i b u t i o n. – Mid dle Tournaisian; Up per Silesian
Block (Szklary For ma tion), Cen tral Sudetes, Carpathian
Foredeep, Carpathian Moun tains, Po land (G³uszek and
Tomaœ, 1992; Pajchlowa and Wag ner, 2001); Rus sia
(Brazhnikova 1962; Brazhnikova and Vdovenko, 1973).

Fam ily LOEBLICHIIDAE Cummings, 1955
Subfamily LOEBLICHIINAE Cummings, 1955

Ge nus Loeblichia Cummings, 1955
Type spe cies: Endothyra ammonoides Brady, 1873
Loeblichia ammonoides subsp. paraammonoides

(Brazhnikova in Brazhnikova et al., 1956)
(Fig. 11B)

1956. Nanicella ammonoides subsp. paraammonoides nov. sp. 
– Brazhnikova et al., p. 36–38, pl. 1, figs. 18–20.
1962. Loeblichia ammonoides paraammonoides (Brazhnikova) 
– Liszka, p. 34–35, pl. 1, fig. 3.

M a t e r i a l. – Three spec i mens.
D e s c r i p t i o n. – Test cal car e ous, flat tened, discoidal,

evolute, planispiral in the en tire test. Round proloculus and 4 – 5 
whorls. 16-20 cham bers in the last whorl. The whorls in crease
uni formly in height and thick ness. Wall dark, microgranular. The 
ap er ture is ter mi nal.

R e  m a r k s. – Loeblichia ammonoides subsp. paraam -
mono ides has 23–26 cham bers in the last whorl.

D i s t r i b u t i o n. – Late Visean; Up per Silesian Block
(Czerwona Œcianka For ma tion and £om Gminny Mem ber of the 
Czernka For ma tion), Po land (Liszka, 1962); Rus sia (Brazhni -
kova et al., 1956).

Fam ily EOPARASTAFFELLIDAE Vachard and Arefifard,
2015 [nom. translat. Vachard and Le Coze, 2021]

Ge nus Eoparastaffella Vdovenko, 1954; emend. Devuyst,
2006

Type spe cies: Parastaffella (Eoparastaffella) sim plex
Vdovenko, 1954

Eoparastaffella sim plex Vdovenko, 1954
(Fig. 11C)

1954. Eoparastaffella sim plex nov. sp. – Vdovenko, p. 64–66,
pl. 1, figs. 1, 2.
1964. Eoparastaffella sim plex Vdovenko – Vdovenko, p.
26–27, pl. 2, figs. 1–5, 7–10.
1971. Eoparastaffella sim plex Vdovenko – Vdovenko, p. 11, pl.
2, figs. 1–8; 14–17.
1973. Eoparastaffella sim plex Vdovenko – Brazhnikova and
Vdovenko, p. 211–212, pl. 33, figs. 1–12.
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Fig. 11. Foraminifers from the Szklary and Czernka sec tions

A – Dainella cf. chomatica (Dain in Brazhnikova 1962), sam ple S 1.9; B – Loeblichia ammonoides subsp. paraammonoides (Brazhnikova 
in Brazhnikova et al., 1956), sam ple C 1.3; C – Eoparastaffella sim plex Vdovenko, 1954, sam ple C 1.4; D – Eoparastaffella ovalis

Vdovenko, 1954, sam ple C 2.17; E – Eoparastaffella sp., sam ple C 2.11



1992. Eoparastaffella sim plex Vdovenko – G³uszek and
Tomaœ, pl. 8, fig. 8.
2001. Eoparastaffella sim plex Vdovenko – Pajchlowa and
Wag ner, p. 76, pl. 3, fig. 5.
2015. Eoparastaffella ex gr sim plex Vdovenko – Vachard and
Arefifard, p. 207, fig. 8.21.

M a t e r i a l. – Twelve spec i mens, well-pre served.
D e s c r i p t i o n. – Test cal car e ous, len tic u lar, in vo lute,

biconvex, with a pointed mar gin in the last whorl, cham bers
broadly rounded. 2 to 3 whorls. The last volution com prises 13
to 14 cham bers. Well-de vel oped pseudochomata. Wall
microgranular. Ap er ture sin gu lar.

R e  m a r k s. – The spec i mens stud ied are larger than
Eoparastaffella ovalis. Basal de pos its as vari ably de vel oped
pseudochomata.

D i s t r i b u t i o n. – Early Visean; Up per Silesian Block
(Czerwona Œcianka For ma tion and £om Gminny Mem ber of the 
Czernka For ma tion), Cen tral Sudetes, Carpathian Foredeep,
Po land (G³uszek and Tomaœ, 1992); Ger many, Ukraine
(Pajchlo wa and Wag ner, 2001), Rus sia (Vdovenko, 1954,
1964, 1971; Brazhnikova and Vdovenko, 1973), Cen tral Iran
(Vachard and Arefifard, 2015).

Eoparastaffella ovalis Vdovenko, 1954
(Fig. 11D)

1954. Eoparastaffella ovalis nov. sp. – Vdovenko, p. 66, pl. 1,
figs. 3–4.
2005. Eoparastaffella ovalis Vdovenko  – Brenckle, p. 34, pl. 5,
fig. 13.

M a t e r i a l. – Rare in the ma te rial stud ied (one spec i -
men).

D e s c r i p t i o n. – Test cal car e ous, elon gated, ini tially
streptospirally coiled, then planispiral in the two con sec u tive
whorls, in vo lute coil ing. Each sub se quent whorl cov ers the pre -
vi ous one. The num ber of whorls is 3 to 4. Poorly de vel oped
septa. Wall sin gle-lay ered, microgranular, no vis i ble ap er ture.

R e  m a r k s. – The spec i mens stud ied are smaller than
Eoparastaffella sim plex.

D i s t r i b u t i o n. – Early Visean; Up per Silesian Block
(Czerwona Œcianka For ma tion and £om Gminny Mem ber of the 
Czernka For ma tion), Cen tral Sudetes, Carpathian Foredeep,
Po land; Rus sia (Vdovenko, 1954, 1971; Brenckle, 2005).

Eoparastaffella sp.
(Fig. 11E)

M a t e r i a l. – Eleven spec i mens, poorly pre served in the
ma te rial stud ied.

D e s c r i p t i o n. – Test cal car e ous, elon gated, ini tially
streptospirally coiled, then planispiral fol low ing volutions. No
chomata. Wall sin gle-lay ered, microgranular.

R e  m a r k s. – Very oblique sec tions.
D i s t r i b u t i o n. – Early Visean; Up per Silesian Block

(Czerwona Œcianka For ma tion and £om Gminny Mem ber of the 
Czernka For ma tion), Cen tral Sudetes, Carpathian Foredeep,
Po land.

Suborder PALAEOTEXTULARIINA Hohenegger and Piller,
1975; emend. Vachard, 2016

Superfamily PALAEOTEXTULARIOIDEA Gal lo way, 1933
Fam ily PALAEOTEXTULARIIDAE Gal lo way, 1933

Ge nus Climacammina Brady, 1873
Type spe cies: Textularia antiqua Brady in Young and

Armstrong, 1871
Climacammina sp.

(Fig. 12A)

M a t e r i a l. – Four spec i mens.
D e s c r i p t i o n. – Test cal car e ous, biserial in the early

stage, uniserial in the ter mi nal stage. The cham bers en large
grad u ally, and some are slightly flat tened. The wall is made of
two lay ers. The in ter nal layer is ra dial and the outer one is
microgranular. The cribrate ap er ture is in the last cham ber.

R e  m a r k s. – There is a vis i ble tran si tion from a biserial to 
uniserial cham ber ar range ment.

D i s t r i b u t i o n. – Late Visean; Up per Silesian Block
(Czerwona Œcianka For ma tion), Lublin Car bon if er ous Ba sin,
Po land.

Ge nus Cribrostomum von Möller, 1879
Type spe cies: Cribrostomum textulariforme von Möller, 1879

Cribrostomum sp.
(Fig. 12B)

M a t e r i a l. – Four spec i mens, well-pre served.
D e s c r i p t i o n. – Test cal car e ous, biserial, wid ens

evenly, elon gated and nar row, in the ter mi nal stage cy lin dri cal.
Proloculus is round, suc ces sive cham bers are con vex. 7 to 8
cham bers in each row. Hooked septa. Wall dark, fine-grained,
two-lay ered. Cribrate ap er ture.

R e  m a r k s. – Spec i mens (oblique sec tions) in thin sec -
tions show a slight curve of the cham bers, more pro nounced
than in other spe cies of the ge nus Cribrostomum. The two-layer 
wall is thin ner than in the Palaeotextularidae. Some au thors
(e.g., Loeblich and Tappan, 1987) con sider the ge nus
Cribrostomum and the ge nus Climacammina as syn onyms.
The type of Cribrostomum may be a stage of de vel op ment of
Climacammina (e.g., Cushman, 1933) or these may be sep a -
rate gen era (Conil and Lys, 1964). In this study, the spec i mens
are re ferred to Cribrostomum sp. 2 of Soboñ-Podgórska (1972).

D i s t r i b u t i o n. – Late Visean; Up per Silesian Block
(£om Gminny Mem ber of the Czernka For ma tion), Lublin Car -
bon if er ous Ba sin, Po land.

Ge nus Palaeotextularia Schu bert, 1921
Type spe cies: Palaeotextularia schellwieni Gal lo way and

Ryniker, 1930
Palaeotextularia cf. longiseptata Lipina, 1948a

(Fig. 12C)

1948a. Palaeotextularia longiseptata nov. sp. – Lipina, p. 199,
pl. 9, figs. 1–3, 7.
1956. Palaeotextularia longiseptata Lipina – Brazhnikova et al.,
pl. 8, fig. 6; pl. 9, fig. 3.
1968. Palaeotextularia aff. longiseptata Lipina – Aizenverg et
al., pl. 23, figs. 1, 2.
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Fig. 12. Foraminifers from the Czernka sec tion

A – Climacammina sp., sam ple C 1.4; B – Cribrostomum sp., sam ple C 1.4; C – Palaeotextularia cf. longiseptata Lipina, 1948a, sam ple
C 1.6; D – Palaeotextularia cf. longiseptata subsp. crassa Lipina, 1948a, sam ple C 1.4; E – Palaeotextularia cf. breviseptata Lipina,

1948a, sam ple C 1.6; F – Tetrataxis sp., sam ple C 1.6



1972. Palaeotextularia longiseptata Lipina – Soboñ-Pod gór -
ska, p. 214, pl. 4, figs. 6, 7; pl. 5, figs. 1, 2.

M a t e r i a l. – Six spec i mens, well-pre served.
D e s c r i p t i o n. – Test cal car e ous, con i cal, biserial.

Proloculus is rounded. 6 to 9 cham bers in a row. The cham bers
grad u ally in crease in size. Wall two-lay ered, dark, microgra -
nular ex ter nal layer and hyaline ra dial in ter nal. Basal ap er tures.

R e  m a r k s. – Palaeotextularia longiseptata has a typ i -
cally di ag nos tic bilayered wall with a dark microgranular or
gran u lar outer layer with cal car e ous ag glu ti nate, and an in ner
pseudofibrous layer.

D i s t r i b u t i o n. – Late Visean; Up per Silesian Block
(Czerwona Œcianka For ma tion), Lublin Car bon if er ous Ba sin,
Po land (Soboñ-Podgórska, 1972); Rus sia (Lipina, 1948a;
Brazhnikova et al., 1956; Aizenverg et al., 1968).

Palaeotextularia cf. longiseptata subsp. crassa Lipina, 1948a
(Fig. 12D)

1948a. Palaeotextularia longiseptata subsp. crassa nov. sp. –
Lipina, p. 199–200, pl. 9, figs. 1–3, 7, 9–11.
1956. Palaeotextularia longiseptata subsp. crassa Lipina –
Brazhnikova et al., pl. 9, fig. 2.
1967. Palaeotextularia longiseptata subsp. crassa Lipina –
Brazhnikova et al., pl. 13, fig. 4.
1968. Palaeotextularia longiseptata subsp. crassa Lipina –
Aizenverg et al., pl. 14, fig. 1.
1972. Palaeotextularia longiseptata subsp. crassa Lipina –
Soboñ-Podgórska, p. 215, pl. 5, figs. 3–5.

M a t e r i a l. – Three spec i mens.
D e s c r i p t i o n. – Test cal car e ous, con i cal and biserial,

proloculus is rounded. 6 to 9 cham bers in a row. The cham bers
grad u ally in crease in size. The wall is thicker than in
Palaeotextularia longiseptata. Wall is two-lay ered, the outer
layer is gran u lar and the in ner one is hyaline ra dial. Ap er ture
basal.

R e  m a r k s. – Oblique sec tions. Palaeotextularia longi -
sep tata subsp. crassa dif fers from Palaeotextularia
longiseptata by its thicker wall and thicker ra dial layer. The ra -
dial layer reaches 2/3 of the wall thick ness.

D i s t r i b u t i o n. – Late Visean; Up per Silesian Block
(Czerwona Œcianka For ma tion), Lublin Car bon if er ous Ba sin,
Po land (Soboñ-Podgórska, 1972); Rus sia (Lipina, 1948a;
Brazhnikova et al., 1956, 1967; Aizenverg et al., 1968).

Palaeotextularia cf. breviseptata Lipina, 1948a
(Fig. 12E)

1948a. Palaeotextularia breviseptata nov. sp. – Lipina, p. 201,
pl. 9, fig. 14; pl. 10, fig. 1.
1972. Palaeotextularia breviseptata Lipina –
Soboñ-Podgórska, p. 215, pl. 6, fig. 1.

M a t e r i a l. – A rare form in the ma te rial stud ied, only two
spec i mens.

D e s c r i p t i o n. – Test cal car e ous, biserial,
wedge-shaped. Proloculus rounded. Mod er ately con vex cham -
bers, 5–6 cham bers in each row. Cham bers slightly curved.
Two-lay ered wall, in ter nal layer is vit re ous-ra dial and takes up
1/3 to 2/3 of the to tal wall thick ness. Outer layer is dark, gran u lar.
Ap er ture basal.

R e  m a r k s. – Oblique sec tions. Forms have shorter
septa com pared to Palaeotextularia longiseptata.

D i s t r i b u t i o n. – Late Visean; Up per Silesian Block
(Czerwona Œcianka For ma tion), Lublin Car bon if er ous Ba sin,
Po land (Soboñ-Podgórska, 1972); Rus sia (Lipina, 1948a).

Superfamily TETRATAXOIDEA Gal lo way, 1933 [nom.
translat. Haynes, 1981]

Fam ily TETRATAXIDAE Gal lo way, 1933 [nom. translat.
Pokorný, 1958]

Ge nus Tetrataxis Ehrenberg, 1854
Type spe cies: Tetrataxis conica Ehrenberg, 1854; emend.

Nes tler, 1973
Tetrataxis sp.

(Fig. 12F)

M a t e r i a l. – One spec i men.
D e s c r i p t i o n. – Test cal car e ous, con i cal, trochospiral. 

The ver tex an gle is close to a right an gle. The cham bers are
wide, sim i lar to tri an gles in cross-sec tion. The whorls in crease
in size as the test grows. 4 whorls. The wall is microgranular.

R e  m a r k s. – Oblique sec tion.
D i s t r i b u t i o n. – Late Visean; Up per Silesian Block

(Czerwona Œcianka For ma tion), Po land.

Or der FUSULINIDA Fursenko, 1958

Tests len tic u lar, mainly in vo lute, planispiral with folded
septa. Wall is three-lay ered, com posed of a pri mary tec tum and
lower, less dense layer cov ered in the in te rior volutions by a
sec ond ary floor layer that merges into low pseudocho -
mata/chomata. Ap er tures with basal open ings.

Strati graphic range is Visean–Perm ian and rare in late
Tournaisian (Hance et al., 2011).

Suborder FUSULININA Wedekind, 1937 [nom. cor rect.
Loeblich and Tappan, 1961]; emend. Vachard, 2016

Superfamily OZAWAINELLOIDEA Thomp son and Fos ter,
1937 [nom. translat. Solovieva, 1978]

Fam ily OZAWAINELLIDAE Thomp son and Fos ter, 1937
Ge nus Ozawainella Thomp son, 1935

Type spe cies: Fusulinella angulata Colani, 1924
Ozawainella cf. alchevskiensis Potievskaya, 1958

(Fig. 13A)

1958. Ozawainella alchevskiensis nov. sp. – Potievskaya, p.
36–37, pl. 5, figs. 9-10.
1969. Ozawainella alchevskiensis Potievskaya – Manukalova -
Grebenyuk, p. 56–57, pl. 16, figs. 14–15.
1988. Ozawainella alchevskiensis Potievskaya – Soboñ-Pod -
górska, pl. 17, fig. 1.
1988. Ozawainella alchevskiensis Potievskaya – Skompski et
al., p. 468, pl. 6, fig. 3.
2001. Ozawainella alchevskiensis Potievskaya – Pajchlowa
and Wag ner, p. 73, pl. 13, fig. 7.

M a t e r i a l. – One spec i men.
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Fig. 13. Foraminifers from the Czernka sec tion

A – Ozawainella cf. alchevskiensis Potievskaya, 1958, sam ple C 1.3; B – Eostaffella parastruvei Rauzer-Chernousova, 1948b, sam ple C 
2.4; C – Eostaffella mosquensis Vissarionova, 1948, sam ple C 1.4; D – Eostaffella singularia Vissarionova, 1948, sam ple C 2.12; E –

Eostaffella cf. nalivkini Malakhova, 1957, sam ple C 2.1; F – Eostaffella sp., sam ple C 1.3



D e s c r i p t i o n. – Test cal car e ous, sym met ri cal,
planispiral, in vo lute, len tic u lar with an gu lar mar gins. 3 whorls.
The last volution is higher than the pre vi ous one. Wall dark,
microgranular.

R e  m a r k s. – Un like the other Fusulinida (Staffelloidea,
Schubertelloidea, Fusulinoidea) this form is char ac ter ized by its 
sim ple dark wall.

D i s t r i b u t i o n. – Late Visean–Serpukhovian (?); Up -
per Silesian Block (Czerwona Œcianka For ma tion), Po land
(Soboñ-Podgórska, 1988; Skompski, 1988; Pajchlowa and
Wag ner, 2001); Rus sia (Potievskaya, 1958; Manukalova-
Grebenyuk, 1969).

Fam ily EOSTAFFELLIDAE Mamet in Mamet et al. (1970);
emend. Hance, Hou and Vachard, 2011

Ge nus Eostaffella Rauzer-Chernousova, 1948b
Type spe cies: Staffella (Eostaffella) parastruvei

Rauzer-Chernousova, 1948b
Eostaffella parastruvei Rauzer-Chernousova, 1948b

(Fig. 13B)

1948b. Staffella (Eostaffella) parastruvei nov. sp. –
Rauzer-Chernousova, p. 15, pl. 3, figs. 16–18.
1962. Eostaffella parastruvei Rauzer-Chernousova – Bogush
and Yuferev, p. 168–169, pl. 6, fig. 20.
1964. Eostaffella parastruvei Rauzer-Chernousova – Conil and
Lys, p. 236, pl. 40, figs. 827–836.
1988. Eostaffella cf. parastruvei Rauzer-Chernousova – So -
boñ-Pod górska, pl. 17, fig. 4.
2001. Eostaffella parastruvei Rauzer-Chernousova – Paj -
chlowa and Wag ner, p. 74, pl. 4, fig. 9.
2005. Eostaffella parastruvei Rauzer-Chernousova – Brenckle, 
p. 39, pl. 7, figs. 1–2.

M a t e r i a l. – Six spec i mens- well-pre served.
D e s c r i p t i o n. – Test cal car e ous, len tic u lar, plani -

spiral, in vo lute, com pris ing 4 to 5 whorls. Thick septa in clined at 
an an gle. The ini tial volutions are short, and the last volution is
higher and wider. Fi nal volution ap pears to be evolute. Wall
dark, microgranular.

D i s t r i b u t i o n. – Mid dle–late Visean; Up per Silesian
Block (Czerwona Œcianka For ma tion and £om Gminny Mem ber 
of the Czernka For ma tion), Sudetes, Carpathian Foredeep,
Carpathian Moun tains, Holy Cross Moun tains, Po land
(Soboñ-Podgórska, 1988; Pajchlowa and Wag ner, 2001); Rus -
sia (Rauzer-Chernousova, 1948b; Bogush and Yuferev, 1962;
Brenckle, 2005); France, Bel gium (Conil and Lys, 1964).

Eostaffella mosquensis Vissarionova, 1948
(Fig. 13C)

1948. Eostaffella mosquensis nov. sp. – Vissarionova, p. 222,
pl. 14, figs. 4–6.
1956. Eostaffella mosquensis Vissarionova – Brazhnikova et
al., pl. 15, figs. 9–11.
1959. Eostaffella mosquensis Vissarionova – Durkina, p. 196,
pl. 20, fig. 10.
1962. Eostaffella mosquensis Vissarionova – Bogush and
Yuferev, p. 172, pl. 6, fig. 26.
1963. Eostaffella mosquensis Vissarionova – Rozovskaya, p.
93–94, pl. 16, figs. 16, 17; pl. 17, figs. 1–5.

1964. Eostaffella mosquensis Vissarionova var. 1 – Conil and
Lys, p. 235, pl. 40, fig. 822.
1968. Eostaffella mosquensis Vissarionova – Aizenverg et al.,
pl. 19, figs. 10, 11.
1969. Eostaffella mosquensis Vissarionova – Manukalova-
Grebenyuk, p. 25, pl. 9, figs. 9–12.
1972. Eostaffella aff. mosquensis Vissarionova – Soboñ-
Podgórska, p. 226, pl. 9, figs. 9, 10.

M a t e r i a l. – Six spec i mens.
D e s c r i p t i o n. – Test cal car e ous, elon gated, len tic u lar, 

flat tened and in cised on the sides, in vo lute and planispiral.
Septa are thick, curved, and com monly with bev eled edges.
Vis i ble bulges on the wall of the cham ber do not turn into
chomata. Septa straight. Wall dark, microgranular and un dif fer -
en ti ated.

R e  m a r k s. – Oblique sec tion, spec i mens are sim i lar to
Eoparastaffella. E. mosquensis Vissarionova, 1948 is larger
than E. nalivkini Malakhova, 1957. E. nalivkini con sti tutes the
tran si tion be tween Eoparastaffella and Eostaffella (Hance et al., 
2011).

D i s t r i b u t i o n. – Mid dle–late Visean; Up per Silesian
Block (Czerwona Œcianka For ma tion and £om Gminny Mem ber 
of the Czernka For ma tion), Po land (Soboñ-Podgórska, 1972);
Rus sia (Vissarionova, 1948b; Brazhnikova et al., 1956;
Durkina, 1959; Bogush and Yuferev, 1962; Rozovskaya, 1963;
Aizenverg et al., 1968; Manukalova-Grebenyuk, 1969); France, 
Bel gium (Conil and Lys, 1964).

Eostaffella singularia Vissarionova, 1948
(Fig. 13D)

1948. Eostaffella singularia nov. sp. – Vissarionova,
p. 221–222, pl. 14, figs. 2, 3.
1972. Eostaffella aff. singularia Vissarionova – Soboñ-
Podgórska, p. 226, pl. 9, figs. 1–8.

M a t e r i a l. – Four spec i mens.
D e s c r i p t i o n. – Test cal car e ous, len tic u lar,

disc-shaped, planispiral coil ing. Proloculus is round. 3 to 31/2
whorls. The last whorl has 10 to 16 cham bers. Wall
microgranular.

R e  m a r k s. – Tan gen tial, oblique sec tion. E. singularia
Vissarionova, 1948 sim i larly to E. mosquensis is big ger than E. 
nalivkini Malakhova, 1957 and con sti tutes the tran si tion be -
tween Eoparastaffella and Eostaffella.

D i s t r i b u t i o n. – Mid dle–late Visean; Up per Silesian
Block (Czerwona Œcianka For ma tion and £om Gminny Mem ber 
of the Czernka For ma tion), Po land (Soboñ-Podgórska, 1972);
Rus sia – Mid dle Urals (Vissarionova, 1948).

Eostaffella cf. nalivkini Malakhova, 1957
(Fig. 13E)

1957. Eostaffella nalivkini nov. sp. – Malakhova, p. 7–8, pl. 2,
figs. 8–12.
1960. Eostaffella nalivkini Malakhova – Grozdilova and
Lebedeva, p. 112–113, pl. 13, figs. 6, 7.
2015. Eostaffella ex gr nalivkini Malakhova – Vachard and
Arefifard, p. 208, fig. 11.8.

M a t e r i a l. – Three spec i mens.
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D e s c r i p t i o n. – Test cal car e ous, len tic u lar, discoidal,
planispiral, with short but thick septa in the last whorl. Reg u larly
ar ranged cham bers with thick septa. 10 to 14 cham bers in the
last whorl. 3 to 4 whorls. De vel oped septa and chomata. The
wall is made of microgranular cal cite.

R e  m a r k s. – Oblique sec tions.
D i s t r i b u t i o n. – Mid dle–late Visean; Up per Silesian

Block (Czerwona Œcianka For ma tion and £om Gminny Mem ber 
of the Czernka For ma tion), Po land; Rus sia (Malakhova, 1957;
Grozdilova and Lebedeva, 1960), Cen tral Iran (Vachard and
Arefifard, 2015).

Eostaffella sp.
(Fig. 13F)

M a t e r i a l. – Five spec i mens in the ma te rial stud ied.
D e s c r i p t i o n. – Test cal car e ous, discoidal, planispiral, 

in vo lute. 4 whorls . Wall sin gle-lay ered, gran u lar, no chomata.
R e  m a r k s. – Very oblique sec tions.

D i s t r i b u t i o n. – Late Visean; Up per Silesian Block
(Czerwona Œcianka For ma tion), Po land.

MICROPROBLEMATICA

Mi cro scopic or gan isms with un cer tain sys tem atic af fin ity
were also found in thin sec tions from the lime stones stud ied
(Fig. 14). They sup pos edly be long to unilocular foraminifera
(Fig. 14A–C) or cal ci fied radiolaria (Fig. 14D), al though these
forms have been de scribed in nu mer ous pub li ca tions as
calcispheres (e.g., Poty et al., 2003, 2006; Tomaœ et al., 2011).

DISCUSSION

The Class Fusulinata are not as abun dant and wide spread
as are cono donts in the micro fauna of the car bon ate plat form of 
the east ern part of the Up per Silesian Block, but nev er the less
they can be a valu able tool for biostratigraphy and palaeo -
environmental stud ies. Their de vel op ment in the area in ves ti -
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Fig. 14. Microproblematica (or unilocular foraminifera ?) from the Rac³awka and Szklary sec tions

A – Archaesphaera sp., sam ple R 3.15; B – Vicinesphaera sp., sam ple R 2.17; C – Pachysphaera sp. (?), sam ple S 1.27; D –
Parathurammina sp. (?) or cal ci fied radiolaria (?), sam ple S1
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gated is closely con nected with the geo log i cal his tory of the
Moravian-Silesian Pa leo zoic Ba sin (e.g., Paszkowski, 1983,
1988; Kalvoda et al., 1999; Kalvoda, 2001, 2002; Kalvoda et al., 
2015), the Dinantian Ba sin (e.g., Conil et al., 1986; Poty et al.,
2003, 2006; Kumpan et al., 2014) and to a lesser ex tent the
Ural Ba sin (e.g., Kulagina et al., 2003; Kulagina, 2013). In the
Silesian-Moravian ba sin, the Fusulinata un der went three main
stages of de vel op ment. The fauna re sponded not only to gen -
eral but also to more sub tle changes in eco log i cal con di tions
that make it pos si ble to dis crim i nate an eco-strati graphic suc -
ces sion of as sem blages upon which the biostratigraphy of the
up per Famennian to lower Car bon if er ous can be based.

The first stage in the de vel op ment of the Fusulinata in the
area in ves ti gated cor re sponds to the late Famennian. The main 
role in foraminiferal as sem blages is played by the fam ily
Quasiendothyridae (e.g., Kalvoda, 2002; Vachard et al., 2010;
Kulagina, 2013), the pres ence of which al lows for de ter mi na tion 
of the age of the sec tion stud ied. To gether with nu mer ous
unilocular foraminifera such as Parathurammina and
Archaesphaera decribed in this pa per as microproblematica,
they in di cate a shal low wa ter en vi ron ment (Paszkowski, 1995;
Paszkowski et al., 2008). The Famennian foraminifera are rel a -
tively poor by com par i son with the Car bon if er ous (ex cept early
Tournaisian) as sem blages.

The next as sem blage (Tournaisian) dis plays fur ther di ver si -
fi ca tion and an in crease in abun dance of the foraminifera. This
was a pe riod of suc ces sive col o ni za tion of newly avail able
niches af ter the Hangenberg Event (Kai ser et al., 2011, 2015),
which took place in the lat est Famennian. The thin sec tions ex -
am ined rep re sent shal low ma rine fa cies with emersion ep i -
sodes that cor re spond to Lofer cy cles (Fischer, 1964; Enos and 
Samankassou, 1998), a world wide trend es pe cially in the mid -
dle Tournaisian deep en ing en vi ron ment. New gen era ap -
peared in the fam ily Tournayellidae such as Tournayella,
Septatournayella, and the fam ily of unilocular Parathuram -
minidae (sub class Afusulinana, Incertae sedis). The en tire
fauna in di cates an ex tremely shal low ma rine as sem blage com -
pared to that of the lat est Famennian (Poty et al., 2003; Tomaœ
et al., 2011). This is the time of dis tinct re duc tion of Fusulinata
foraminifera in the study area. Only rep re sen ta tives of the most
op por tu nis tic fam i lies such as Tournayellidae and Parathuram -
minidae are pres ent.

By the end of the mid dle Tournaisian, the im por tance of the
Fusulinata in creased. This is again re flected the con di tions in
the Moravian–Silesian Pa leo zoic Ba sin, part of the Palaeo -
tethys Ocean (e.g., Conil and Lys, 1977). The world wide re -
gres sion at the end of the Famennian and the be gin ning of the
Tournaisian caused mass ex tinc tions of ma rine or gan isms, in -
volv ing the De vo nian foraminifera gen era. How ever, mid dle
Tournaisian ma rine life be came di verse, and a rich fauna fea -
tur ing foraminifera de vel oped. The grow ing im por tance of the
fam i lies Tournayellidae (e.g., Chernyshinella),
Septabrunsiinidae (e.g., Septabrunsiina) and Endothyridae
(e.g., Dainella, Latiendo thyra) re flects. co eval trends ob served
in the Dinant Ba sin, Moravian Ba sin, and Ural Ba sin. The mid -
dle Tournaisian foraminiferal groups iden ti fied rep re sent a spe -
cific ep i sode in the evo lu tion of the Fusulinata: the evo lu tion ary
boom of the or der Endothyrida.

The third stage in the de vel op ment of the Fusulinata in the
Moravian–Silesian Pa leo zoic Ba sin co in cides with changes ob -
served in the Dinant re gion (Conil and Lys, 1967, Conil et al.,
1967, 1991; Poty et al., 2003, 2006; Vachard et al., 2010), and
the Moravian Karst (Kalvoda, 2002; Kalvoda et al., 2010) and
Ural bas ins (Ganelina, 1951, 1956, 1966; Kulagina, 2013). A
zone of mass oc cur rence of Eoparastaffella sep a rates the
Tournaisian from the Visean as sem blages (Vdovenko, 1964,
1971, 1972; Poty et al., 2003, 2006; Vachard et al., 2010). The
Visean fauna dif fers from the older one in three main fea tures:

(1) the fam ily Eoparastaffellidae (e.g., Eoparastaffella), (2)
within the fam ily Archaediscidae (e.g., Archaediscus) and (3)
the fam ily Palaeotextulariidae is char ac ter ized by its great est
bloom (e.g., Palaeotextularia, Climacammina, Cribrostomum).
Its abun dance at cer tain in ter vals has lo cal strati graphic im por -
tance. These fam i lies to gether with the Endothyridae and
Loeblichiidae con sti tute the ma jor el e ments of the foraminiferal
fauna of the mid dle Visean in the Up per Silesian Block (Kraków
Re gion). A sec ond phase in the evo lu tion ary boom in the
Fusulinata oc curred dur ing the mid dle and late Visean when the 
num ber of taxa in creased twice. Evo lu tion ary changes in the
Fusulinata then were in flu enced by an in crease in sur face wa ter 
tem per a ture and pro longed ep i sodes of sea level rise dur ing
transgressive-re gres sive cy cles (e.g., Dreesen and Thorez,
1980; Dreesen et al., 1985; Vachard, 1994; Gallagher, 1998).

Calcispheres have been de scribed from the Up per De vo -
nian and Lower Car bon if er ous from back-reef fa cies (Mamet
1970), and from la goonal de pos its (Vachard, 1994; Szul -
czewski et al., 1996). Their abun dant pres ence in the la goonal,
low-en ergy en vi ron ment has been taken as ev i dence that
calcispheres orig i nated di rectly from al gae or are their re pro -
duc tive cysts (Cózar and Rodríguez, 2000). Their co ex is tence
with green al gae of the Dasycladacea group in di cates that they
may have been re pro duc tive forms of these al gae, and their ac -
cu mu la tion took place in the same en vi ron ment, i.e., at the bot -
tom of la goons with lim ited wa ter ex change (Flügel and Mun -
necke, 2010). How ever, in this pa per, it has in ferred that the
forms de scribed may be in ter preted as unilocular foraminifera,
al though they are microfossils of un cer tain sys tem atic or i gin
that re quire fur ther micropalaeontological re search, and so are
clas si fied as microproblematica herein.

Sum ma riz ing, the late Famennian to Early Car bon if er ous
was a time of dis tinct in crease in the Fusulinata in the study
area, with an ep i sode of re duc tion in the num bers of forami -
niferal taxa caused by Lofer cy cles un der stood as nu mer ous
emer gence phases with hos tile eco log i cal con di tions (Pasz -
kowski and Szyd³ak, 1986; Paszkowski, 1995; Pasz kow ski et
al., 2008).

CONCLUSIONS

The study of thin sec tions of Up per De vo nian to Lower Car -
bon if er ous strata in south ern Po land re vealed the pres ence of
many sig nif i cant microfossils, add ing to data on the foraminifera 
from the east ern part of the Up per Silesian Block.

1. The foraminiferal as sem blages de scribed in this study
rep re sent the late Famennian, mid dle Tournaisian, and up per
part of the mid dle Visean. How ever, some taxa such as
Archaediscus cf. rugosus and Ozawainella cf. alchevskiensis
oc cur in the late Visean. The sam ples yielded foraminifera that
are widely known from Famennian–Visean car bon ate plat forms 
of the Dinant Re gion, Moravian Karst, Ural Ba sin and the
Kraków Re gion.

2. The tran si tional (Famennian/Tournaisian) na ture of the
Rac³awka For ma tion is in di cated by foraminiferal gen era hav ing 
their first oc cur rence in the Famennian (e.g., Eoendothyra) and
the Tournaisian (e.g., Tournayella).

3. The ep i sodes of emer gence in the early Tournaisian,
within shal low car bon ate de pos its, led to the ab sence of
foraminifera from the study area, in con trast with the unilocular
foraminifera (microproblematica herein) and cal car e ous al gae.

4. Anal y ses of the mid dle Tournaisian foraminiferal groups
iden ti fied an ep i sode in the evo lu tion of the class Fusulinata and 
the evo lu tion ary boom of the or der Endothyrida. Suc ces sive
evo lu tion ary booms in the Fusulinata oc curred in the mid dle
and then the late Visean, with in creases in the num ber of taxa in 
the strata stud ied.
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5. Typ i cal foraminiferal as sem blages from mid dle
Tournaisian and Visean de pos its are de scribed in the Kraków
re gion and re flect the well-known re cord of evo lu tion ary de vel -
op ment of foraminifera known world wide.

6. The tax o nomic anal y sis car ried out in this study re vises
the iden ti fi ca tions of ear lier stud ies.

7. Char ac ter is tic foraminiferal as sem blages in flu enced by
en vi ron men tal con di tions dis play vari abil ity within fam i lies and
gen era, which may form the ba sis for a lo cal foraminiferal
biostratigraphy for the area stud ied.
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APPENDIX 1 
 

Compilation of foraminifer taxa based on previous research obtained from exposures, boreholes, and formations 
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Ammodiscus 
volgensis  
(Rauzer) 

X X                              

Ammodiscus cf. 
glomospiroides 
Rauzer 

X X                              

Archaediscus 
karreri Brady 

X                               

Archaediscus aff. 
moelleri Rauzer 

X                               

Archaediscus 
moelleri subsp. 
gigas Rauzer 

X                               

Archaediscus cf. 
enormis Conil and 
Lys 

X                               

Archaediscus aff. 
mellitus Schlykova 

X                               

Archaediscus ex gr. 
moelleri Rauzer 

X                               

Archaediscus 
moelleri Rauzer 

X                               

Archaediscus X X                              



krestovnikovi 
Rauzer 

Archaediscus sp. X                               

Archaesphaera 
minima Suleimanov 

     X                          

Archaesphaera 
grandis Lipina 

     X                          

Archaesphaera sp.    X X X                          

Biseriella cf. 
bristolensis 
(Reichel, 1946) 

            X                   

Bessiella sp.             X                   

Bisphaera sp.    X X X                       X   

Bisphaera ? sp.    X                            

Bradyina nana 
Potievskaja 

X                               

Bradyina rotula 
(Eichwald) 

X                               

Brunsia pulchra 
Mikhailov 

 X                              

Brunsia sp.             X            X     X X 

Brunsiina sp.                  X              

Chernyshinella 
disputabilis Dain 

                         X      

Chernyshinella 
glomiformis (Lipina) 

                  X X      X  X  X  

Chernyshinella 
tumulosa Lipina 

                    X    X       

Chernyshinella 
paucicamerata 
Lipina, 1955 

        X                       

Chernyshinella sp.        X X                      X 

Climacammina cf. 
prisca Lipina 

X                               

Climacammina 
moelleri Reitlinger 

X                               

Climacammina 
obsoleta Reitlinger 

X                               

Climacammina sp. X X                              

Condustrella sp.           X                     

Crassisseptela aff. 
inflata (Zeller, 1957) 

        X                       

Crassisseptella sp.         X                       

Cribrospira 
mikhailovi (Rauzer) 

 X                              

Cribrospira sp. X X                              

Cribrostomum aff. X                               



eximium Möller 
subsp. regularis 
Lipina 

Cribrostomum 
eximium Möller 
subsp. paraeximia 
Lipina 

X                               

Cribrostomum 
commune Möller 

X                               

Cribrostomum No 2 
Lipina 

X X                              

Cribrostomum sp. X                               

Dainella sp.  X                              

Earlandia cf. 
elegans (Rauzer 
and Reitlinger) 

X                               

Earlandia vulgaris 
(Rauzer and 
Reitlinger) 

 X                              

Earlandia sp.     X X  X                        

Earlandia ? sp.    X                            

Eblanaia michoti 
(Conil and Lys, 
1964) 

          X                     

Endothyra 
pseudobradyi 
Brazhnikova 

X X                              

Endothyra similis 
(Rauzer and 
Reitlinger) 

X X                              

Endothyra bradyi 
(Mikhailov) 

X X                              

Endothyra 
omphalota (Rauzer 
et Reitlinger) 

 X                              

Endothyra cf. 
pseudobradyi 
Brazhnikova, 

X X                              

Endothyra ex gr. 
bradyi (Mikhailov) 

X X                              

Endothyra sp. X  X                             

Endothyranopsis cf. 
crassus (Brady) 

X X                              

Endothyranopsis cf. 
crassus subsp. 
crassa (Brady) 

X X                              

Endothyranopsis 
crassus (Brady) 

X X                              



Endothyranopsis 
crassus (Rauzer 
and Reitlinger) 

X X                              

Endothyranopsis 
aff. paraconvexus 
Brazhnikova and 
Potievskaja 

X                               

Eoendothyranopsis 
donica (Brazhnikova 
and Vdovenko, 
1967) 

             X                  

Eoforschia moelleri 
(Malakhova, 1954) 

          X X                    

Eoparastaffella 
simplex (Vdovenko 
1954) 

             X                  

Eoparastaffella aff. 
simplex Vdovenko 

X                               

Eoparastaffella aff. 
singularia Vdovenko 

X                               

Eoparastaffella sp. X X           X                  X 

Eostaffella 
singularia 
Vissarionova 

X X                              

Eostaffella 
parastruvei Rauzer 

X X                              

Eostaffella 
parastruvei subsp. 
subvasta Ganelina 

X X                              

Eostaffella aff. 
ikensis Vissarionova 

X                               

Eostaffella aff. 
mosquensis 
Vissarionova 

X                               

Eostaffella sp. X X                              

Eotextularia diversa 
Chernysheva 

                              X 

Eotournayella sp.           X                     

Florennella sp.             X                   

Forschiella 
subangulata 
(Möller) 

 X                              

Geinitzina sp.    X                            

Globivalvulina (?) 
sp. 

X X                              

Globoendothyra 
ischimica (Rauzer) 

X X                              

Globoendothyra cf. X X                              



ischimica (Rauzer) 

Glomospiranella 
spirillinoides 
(Grozdilova and 
Glebovskaja) 

 X                              

Glomospiranella sp.     X           X X X X X  X  X X X    X  

Granuliferella sp.           X X               X    X 

Haplofragmella 
gracilis (Rauzer) 

 X                              

Haplofragmella cf. 
tetraloculi Rauzer 

X X                              

Howchinia cf. gibba 
(Möller) 

X                               

Inflatoendothyra 
inflata Lipina 

                   X            

Inflatoendothyra sp.         X                       

Latiendothyranopsis 
sp. 

          X X X                  X 

Latiendothyra 
latispiralis Lipina 

                    X  X        X 

Latiendothyra 
grandis Lipina 

                    X           

Laxoendothyra. gr. 
parakosvensis 
(Lipina, 1955) 

        X      X     X X  X X X X X X  X  

Laxoendothyra laxa 
(Conil and Lys, 
1964) 

            X                  X 

Laxoendothyra sp.          X                      

Lituotuba sp.                                X 

Litotubella 
glomospiroides 
subsp. magna 
Rauzer 

X X                              

Loeblichia 
ammonoides Brady 
subsp. 
paraammonoides 
Brazhnikova 

X                               

Lugtonia monilis 
(Malakhova, 1956) 

            X                   

Lysella gadukensis 
Bozorgnia, 1973 

            X                   

Mediocris sp.              X                  

Neotuberitina 
maljavkini 
(Mikhailov) 

    X                           

Omphalotis sp.                                X 



Parathurammina 
scitula Czuvasov 

     X                          

Parathurammina sp.    X X                           

Palaeospiroplectam
mina 
tchernyshinensis 
(Lipina) 

                    X   X      X  

Palaeospiroplectam
mina sp. 

          X         X      X     X 

Palaeotextularia 
longiseptata Lipina 

X X                              

Palaeotextularia aff. 
longiseptata subsp. 
magna Lipina 

X                               

Palaeotextularia cf. 
convexa 
Brazhnikova 

X                               

Palaeotextularia 
breviseptata Lipina 

X                               

Palaeotextularia sp. X X                              

Plectogyra 
paracosvensis 
(Lipina) cf. var. 
imminuta Conil and 
Lys 

    X                           

Plectogyra aff. 
paracosvensis 
(Lipina) 

    X                           

Plectogyra sp.?      X                          

Plectogyranopsis 
sp. 

                        X       

Pseudoglomospira 
sp. 

                              X 

Pseudolituotubella 
sp. 

                              X 

Quasiendothyra 
communis Rauzer 

              X X  X              

Quasiendothyra 
regularis Lipina 

              X                 

Quasiendothyra 
konensis 
(Lebedeva) 

               X  X              

Quasiendothyra sp.       X                         

Septabrunsiina 
krainica (Lipina) 

                  X X            

Septabrunsiina sp.?    X                           X 

Septabrunsiina spp.         X  X         X          X  

Septaforschia sp.           X                     



Septaglomospiranell
a spp. 

        X       X  X X     X X X X   X X 

Septatournayella 
pseudocamerata 
Lipina 

                          X     

Septatournayella 
sp. 

          X               X      

Spinobrunsiina spp.             X                   

Spinochernella sp.            X X                   

Spinoendothyra 
paracostifera 
(Lipina) 

                              X 

Spinoendothyra sp.           X  X                   

Spinotournayella sp.           X                     

Tetrataxis regularis 
Brazhnikova 

X                               

Tetrataxis cf. 
regularis 
Brazhnikova 

X                               

Tetrataxis dentata 
Vissarionova 

X                               

Tetrataxis angusta 
Vissarionova 

X                               

Tetrataxis cf. 
angusta 
Vissarionova subsp. 
serpukchoviensis 
Reitlinger 

X                               

Tournayellina beata 
(Malakhova) 

                  X X X   X  X X X  X  

Tournayellina 
septata Lipina 

                  X           X X 

Tournayellina sp.            X       X             

Tournayella 
discoidea Dain 

                              X 

Tournayella sp.            X    X  X        X    X  

Tuberendothyra 
tuberculata (Lipina, 
1948) 

          X          X  X X      X X 

Tuberitina 
maljavkini Mikhailov 

X X                              

Tuberitina sp.    X  X                          

Umbellina 
pugatchovensis 
Bykova 

   X                            

Umbellina sp.    X X X                          

Umbellina ? sp.   X X  X                          



Uralinia lobata Poty 
and Boland, 1996 

        X                       

Uralodiscus 
rotundus 
(Chernysheva, 
1948) 

             X                  

 


