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Riassunto. Viene descritta la componente micropaleontologica,
in particolare i piccoli foraminiferi, dei calcari del Carbonifero Superi-

ore del Gruppo di Auernig (Alpi Carniche, Austria/Italia). La maggior
parte dei taxa sono stati descritti in precedenza dall'America Settentri-
onale, dall'Artico e dalla Russia (Urali, Donbass). Viene riconosciuto ii
valore biostratigrafico di Pseudoztidalina, N odosinelloides, Tezaquina e

Veruilleina per il piano Orenburgiano. La parte sistematica è principal-
rnente dedicata alle discussioni sui generi Hemidìscws e Eolasiodiscus;

Palaeobigenerina, DecleereLIa, Cribrogenerina e Climacammina;
Ammoaertella, Calcìvertella e Calcitornella: Spireitlina e Pseudopale-

ospiroplectammina; Pseudovidalina e RaphconiLia; Veroilleina e Tbza-

qwina; e Nodosinelloides, Protonodosaria e Nodosaria.

Abstrlct. The micropaleontological components, particularly
smaller foraminifers, from limestones of the Upper Carboniferous
Auernig Group (Carnic Alps; Austria/Italy) are described. Most of the

taxa have been previousll' recorded from North America, Arctica and

Russia (Urals, Donbass). The biostratigraphical value o[ Pseudoúdali-
na, NodosineLloìdes, Tezaquina and Wruilleina for the Orenburgian
stage is recognized. The systematical part is principally devoted to
generic discussions concerning Hemidiscus and Eolasiodiscus; Palaeo-

bigenerina, Decleerella, Cribrogenerina and Cltmacammma;
Ammootertella, Calcivertella and Calcítornella; Spireitlina and

Pseudopaleospiroplectammina; Pseudoaidalina and Rapbconilia;
Ven,i/leina and Tezaquìna; and Nodosinelloides, Protonodosaria and

Nodosaria.

Introduction
The Carnic Alps are one of the classic localities in

Europe where upper Paleozoic shallow marine, fossilif-
erous sedimentary rocks are well exposed and well pre-
served. During the last decades major progress has been

achieved on the sedimentology, paleontoiogy and

stratigraphy of this upper Paleozoic sequence, which is

documented in a great number of publications (e.g.

Boeckelmann, 1985; Sartorio Ec Venturini, 1988; Flùgel

Settembre 2OO1

Er Krainer, 1992;FIigeI et 
^L,1997;' 

Forke, 1995; Forke
er al., 1998; Fohrer, 1,991,;Fritz et al., 1,990; Kahler, 1983,

1985, 1986,1989; Krainer, 1991, 1992, 1995; Krainer &
Davydov, 1998; Dar,ydov & Krainer, 1999; Venturini,
D9A a-b,1991).

Schellwien (1892, 1898) \ /as the first who
described foraminifers (fusulinids as \À/ell as smaller
foraminifers) from upper Paleozoic limestones of the

Carnic A1ps. In the 1930's Kahler started with an exten-

sive study of the fusulinid fauna. His work was contin-
ued by Forke (1995), Krainer 8c Dar,1'dov (1998), and

Dar'ydov & Krainer (1999), resulting in a detailed
knowledge on the fusulinid assemblages of upper Pale-

ozoic limestones.
Although many workers have pointed out that

small foraminifers are a frequent constituent of the late

Paleozoic limestones of the Carnic Alps (e.g. Flùgel,
1971; Boeckelmann, 1985; Ebner, 1989; Kahler, 1989;

Fohrer, 1991; Krainer, 1992, 1995), a systematic study of
this fossil group is still missing.

The aim of this paper is to present a description of
the smaller foraminifers of the upper Carboniferous
Auernig Group and to discuss their distribution as well
as their paleoecological and biostratigraphical signifi-
cance.

Study area
The classic outcrops of the Auernig Group are

located in the centrai Carnic Alps along the
Austrian/Italian border, particularly east of Nassfeld
Pass (Garnitzenberg : Monte Carnízza and Kronalpe :
Monte Corona), near Straniger Alm (Rio Cordin, Cima
Val di Puartis) and near Zollnersee.

This study is based on the investigation ol 3zs
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Simplified geologìc map with distribution of the upper Paleozoic sedimentary rocks and location of the studied sections (1 Zollnersee,
2 Cima di Val di Puartis,3 Rio Cordin,4 Garnitzenberg S,5 Ofenalm, 6 Garnitzenberg, / Kronalpe (: Morte Corona), 8 Schul-
terkofel).

thin sections from the following localities:
- Monte Auernig (localities A and B of Pasini, 1963)

- bas.rl Meledi. Formation
- Zoilnersee (sections Zollnersee W and Zollnersee SW

of Davydov 8c Kraineq 1999, figs. 3 and 4) - basal

Meledis Formation
- Cima Val di Puartis (Darydov & Krainer, 1999, fig. 5)

- basal Meledi' Formarion
- Rio Cordin (Krainer, 1992, fig.20) - Meledis Formation

- Carnitzenberg S (section Rio Tratte;Krainer, 1992,
fig. 231 - Pizzul Formarion

- Ofenalm (section Ofenalm/Casera For; Krainer, 1,992,

Iig.26) - uppermost Pizzul and Corona Formation
- Garnitzenberg (Krainer,1.992, figs. 32 and 33; Krainer,

1995, figs. 3, 4 and 5) - Auernig and Carnizza Formations
- Kronalpe (Kraineq 1992, frg. 27; Krainer, 1995, fig. 6)

uppermost Corona and Auernig Formations
- Schulterkofel (Krainer, 1992, fíg.34) - uppermost

Carnizza Formation.
The locations of these secrions are shown in Fig.

1, sample numbers in this paper refer to the samples of
the sections mentioned above.

Geological setting and stratigraphy
The late Paleozoic sedimentary sequence of the

Carnic Alps rests unconformably upon the folded
Variscan basement. The more than 2OOO m thick
sequence is divided into Bombaso Formation, Auernig
Group, Rattendorf Group, îogkofel Group, Tarvis
Breccia, Gróden (: Val Gardena) Formation and

Bellerophon Formation (Fig. Z) and consists of mixed
carbonate-siliciclastic sediments which predominantly
formed in a shallow marinè environmenr.

Bombaso Formatíon

This basai unit is a clastic sequence with a maxi-
mum thickness of 200 m, composed of poorly sorted,
immature breccias, conglomerates and sandstones
derived from the folded Variscan basemenr. The deposits
consist either predominantly of radiolarian chert and
volcanic clasts (Pramollo Member) or predominantly of
Silurian to Devonian limestone clasts (Malinfier Hori-
zon). Fossils are ràre, a few brachiopods, crinoids and
fusulinids indicate a marine depositional environmenr.
The deposits of the Bombaso Formation are interpreted
as mass gravity fiow deposits of fan deltas (Fenninger e t
a1., 1976; Krainer, 1992;Yenturini, 1990 a-b).

Auernig Group

The Auernig Group is a cyclic sequence of clastic
and carbonate sedimentary deposits generated in a shal-
low marine environment. The sequence is up to 12OO m
thick and according to Selli (1,963) divided into Meledis,
Pizzul, Corona, Auernig and Carnizza Formations.
Meledis, Corona and Carnizza Formations are domi-
nantly clastic with only a few thin limestone intercala-
tions, Pizzul and Auernig Formations are composed of
clastic sedimentary rocks interbedded vzith fossiliferous
limestone-horizons.

Within the Auernig Group the following lithofa-
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Fig. 2. - Ceneralized stratigraphic sequcnce of the late Carbonifer,
ous and carlv Permian sediments in the Carnic Alps, Aus-
tria/Italy (from Davl.clor' & Krainer, 1999).

cies are recognized:
(a) quartz-rich conglomerates (nearshore environment),
(b) trough-crossbedded sandstones (upper shoreface),
(c) hummocky-crossbedded sandstones (lower
shoreface),
(d) bioturbated and locally fossiliferous siltstones and

shales (offshore),
(e) fossiliferous limestones (offshore),
(f) locally thin coal horizons and dark shales rich in
plant fossils are present on top of conglomerate hori-
zons (coast;rl swamp deposits).

Limestones contain abundant fossils, particularlv
d.gae (Anthracoporella spectabilis Pia, 1920; Archae-
olithophyllum missouriense Johnson, 1,956; Epimastopo-
ra spp.; Eugonophyllum spp. rnd others; e. g. Boe ckel-
mann, 1985; Sartorio & Venturini, 1988; Krainer, 1991,

1992, 1.995; F1ùgel Er Flùgel-Kahler, 1998), fusulinids
(..g. Kahler, 1983, 1985, 1986, 1989), smaller
foraminifers, echinoderms, bryozoans (Kodsi, 1962),

sphinctozoans (Kiigel, 1987), brachiopods (Gauri,
1965), ostracods (Fohrer, 1.991,), Tubipbytes and other
fossil remains. In the Meledis Formation small mounds
formed of auloporid corals are described by Flùgel Se

Krainer (1992).

\íithin thicker limestone horizons of the Auernig
Formation locally massive algal mounds are developed
(Krainer, 1995).

In the Corona, Auernig and Carnizza Formations
the above listed lithofacies are arranged to forn promi-
nent high-frequency cycles ("Auernig cyclothen-rs"). The
cycles are 1O-40 m thick. Each cycle is composed of con-
glomerates at the base, overlain by trough crossbedded
sandstone, hummocky-crossbedded sandstone, siltstone
and shale, fossiliferous limestone, siltstone and shale and

sandstone.

Conglomerates formed during relative sea-level

lowstands, and the fossiliferous limestones were
deposited during relative sea-level highstands. The for-
mation of these cycles is related to glacioeustrtic sea-

level changes (Massari & Venturini, 1990; Massari et a1.,

1991; Krainer, 1992, 1995).
p:^-'-^*:^-^-.L-' of the Bombaso Formation andulu ò L r 4 L 1Ér dP11)

Auernig Group is mainly based on fusulinids (for sum-
mary see Kahler, 1983, 1985, 1986, 1989; Krainer &
Davydov, 1998; Davydov Ec Krainer, 1999; Forke Ee

Samankassou, 2000) . Breccias of the Bombaso Forma-
tion contain the oldest fusulinid fauna of the Carnic
Alps, which belongs to the Quasifusulinoides qwasi-

fusulinoides-Protriticites ol)tltus zone, indicating latest
Moscovian :rge (Krainer 6r Davydor.., 1998; Davydov 8r

Krainer, 1999). The basal Meledis Formation yielded
fusulinids of the Protriticites pseudomontiparus zone and

Montiparus pdrdmontiparus zone, pointing to early-mid-
dle Kasimovian age (Davydov & Kraineq 1999). The
uppermost part of the Meledis Formation is character-
ized by the occurrence of Ferganites ferganensis,
Rauserites sp. and Rauserites rossìcus, indicating early
Gzhelian age. Pizzu\ and Corona Formations contain
Schagonella and Daixina species and are therefore
regarded to be of late Gzhelian age. Auernig and

Carnizza Formations contain a rich fusulinid fauna of
Orenburgian age (Krainer & Davyclor.', 1998) (Gzhelian
E according to Kahler) . The Carboniferous/Permian
boundary lies in the uppermost part of the Lower Pseu-

doschwagerina Limestone (Rattendorf Group), which
overlies the Auernig Group (Kraincr Ee Dar,frdov, 1998;

Forke, 1995; Forke et al., 1998).

Fossil assemblage of the lower Meledis Formation
(early Kasimovian)

At localities A and B of Pasini (1963) at Monte
Auernig, near the ltalian/Austrian border, the following
assemblage has been determined:

Pseudo-algae: Tubipbytes obscurus Maslov, 1956;

Beresella sp.; Trinoclella sp.; Uraloporella sp.; Eflugelia sp.

Smaller foraminifers: Pachyspbaerina pachysphaerica
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Fig. 3. - Main cornponents of hte Carbonìferous microf:rcies of
Carnic Alps.

(Pronina, 1963); Diplosphaerina inaequalis (Dervil1e,
1931); Twberitina bulbacea Galloway 8c Harlton, 1928;

Enclotbyra sp.; Bradyina samarica Reitlinger, 1950;

Tetrataxis sp.; Climacammind bosbiensis Bogush, 1963;

G lob io al'r, ulintt sp.; C alcitorn e lla sp.; Ammop erte lld sp.;

Hemigordius harltoni Cushman 6ù \íaters, 1928; "Glo-
mospira> spp.; Syzrania sp.

Fusulinids: C)zawainella sp.; Nankinella sp.;

Eoschubertella sp.; Schubertella mjachkovensis Rauser in
Rauser et a1., 1951; Fusiella lancettformis Putrya, 1939;

Wedekindellina sp.; Praeobsoletes ex gr. tethydis (Igo,
1.972); Protriticites prdmollensis (Pasini, 1963); P ex gr.

ovatus Putrya, 1948.

This assemblage was initially illustrated by Sarto-
rio & Venturini (1988, p. 21., 22 middle, 23 above)

thanks to a microfacies with Protriticites, Wedebìndellì-
n a, C) zaza ain e I la, B ra dy in a s amdr i c a and B rady in e ll o i d e s

pseudonautiliformis.
Except the acme of the genera Protriticites and

Praeobsoletes, the characteristics of this association,

compared to a late Moscovian one (Reitlinger, 1950),

are: (1) the relative scarcity of Beresellids, (2) the small

diversity of Bradyina and Climacammìna (Fig. 3), (3)

the abundance of Calcitornella sp., and (4) the disap-

pearance of Haplophrdgmind,
Mediocris.

Glomospiroides and

Fossil assemblage of the upper Meledis Formation
(middle Kasimovian)

The upper Meledis Formation, sampled in Rio
Meiedis, Rio Cordin, Cima Va1 di Puartis, Zollnersee SV
(Geotrail stops 11 and 12; Schînlaub, 1991) contains:

Algae: Anthracoporella spectabilis Pia, D2a; Epi-
mastopord sp.; Pseudoepimastopora sp.; Gyroporella spp.;

Herakella paradoxa Kochansky, 1970a (P1.5, fig. 1; see

also Forke & Samankassou, 2000: pl. 33, fig. 1-6);

Archaeolitbopbyllum missouriense Johnson, 1956.

Pseudo-algae Tubiphytes sp.; BereselÌa translucea

Kulik, 1964 (Pl. 5, fig. 10).

Smaller foraminifers: Diplosphaerina inaequalis
(Derville, 1931) (P1. 1, fig. 2); Tuberitina sp.; Insolen

titheca borrid.a (Brazhnikova in Brazhnikova et aI., 1967

emend. Vachard in Bensaid et a1., L979); Spireitlina
bashkirica (Rauser, 1949) (Pl. 1,lig. 7); Endotbyra spp.;

Endotbranella sp.; Bradyina nautiliformis von Moeller,
1878 (P1. \,fig.2A-21.); B.lucida Morozova, 1919; B. cf.

arctìca Pinard & Mamet, 1998; Bradyinelloides pseudo-

nautiliformis (Reitlinger, 1950) ; Pseudobraclyìrta pulchra

Reitlinger, 1950 (P1. 1, fig. 22); Hemidìscus carnìcus

Scheilwien, 1898 emend. herein (: Lasiodiscus tenuìs

Reichel, 1945); Clìmacammina sp.; Deckerella aff.
tenuissima Reitlinger, 1950 (Pi. 2, fig.9); Cribrogenerina
(?) ex gr. elegans (von Moe11er, 1879) sensu Schellwien,
1898 emend. herein [ : C. (?) gryrr (Suleimanov, 1949)
: C (?) sphaerica Potievskaya, 1962); Tetrataxrs spp.l

Polytaxis maxima (Schellwien, 189S) (Pl. 2,fig. 12); Glo-
bival'r,ulina ex gr. bulloides (Brady, 1876); Ammo'oertella
sp.; Calcitornella sp.; Hedraites sp. (P1. 4, fig. 13);

Palaeonubecularia (?) sp. (Pl. 4, fig. 16); Hemigordius
sp.; Syzrania sp.

Fusulinids: Ozaw,ainella sp.; Staffella sp.;

Nanleinella sp.; Scbubet'tella sp.: Protririrites sp.; Obso-

letes sp.; Montìparus sp.

The upper Meledis Formation is ch;'rracterized by
the scarcity of Beresellids, the diversity of [Sradyinidae,

the numerous Spireitlina, and the absence oi Pseudor,i-

dalina and N o d,o s in ello ide s.

Fossil assemblage of the Pizzul Formation

The assemblage of the Pizzul Formation is similar
to that of the upper Meledis Formation, with an appar-

ent iack of Beresella. That is very episodic, since Beresel-

/a extends in the investigated samples up to the Auernig
Formation. The observed fossil assemblage consists of:

Algae. Anthracoporella sp.; Archaeolithophyllum
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missouriense Johnson, 1956 "A." lamellosum \lray, 1964

(already mentioned by Krainer, 1992 pl. 5, fig. 3);

Eugonophyllum sp.; Connexia slocenica Kochansky, 1979

(: C. carniapulchra Fligel & Flùgel -Kahler, 1980) (Pl.
- t.), rr?). /-)).

Pseudo-algae Asphahìna (?) tp, (P1. 5, fig. 11);

Claracrusta sp.; Twbiphytes sp.; Eflwgelia sp.

Smaller foraminifers: Diplosphaerina sp.; Tuber-

itina sp.; Spireitlina bashJeirica (Rauser, 1949); Endothyra

boumani Phillips, 1846 emend. Brady, 1826 emend.

China, 1965 (see Sartorio & Venturini, 1988, p. 20, cen-

ter) ; E. sp.; Endothyranella stormi (Cushman E{ \(aters,
1928); Bradyina compressít Morozova, 1949; B. lucida

Morozova, 1949; B. sp.i Tetrdtaxis sp; Globipalvwlina
sp.; Clìmacammina sp.; Hemidiscws (: Eolasiodiscws)

sp; Calcitornella sp.; Palaeonubecularia (?) sp.; (Pl. 4,

fig. 16); Hemigordius schlumbergerl (Howchin, 1895)

(Pl. 4, fig. 8); Syzrania sp.

Fusulinids: Ozawainella sp., Quasifusulina sp. (see

Sartorio & Venturini, 1988, p. 23, below), Rauserites sp.

Fossil assemblage of the Corona Formation

This assemblage is very poor and consists of:

Algae: Anthracoporella sp.; Archaeolithopbyllum

sp.; Epimastopora sp.

Pseudo-algae. Claracrwsta sp.; Tubiphytes sp.:

Eflugelia sp.

Smaller foraminifers: Diplospbaerind sp.; Endothyra

sp.; Endc,,thyranella sp.; B rady ina lucida Mor ozov a, 19 49

(Pl. 2, fig. I); Hemidiscus ( : Eolasiodiscws) sp.; C/i-
macammina sp.; Tetrataxis sp.; Polytaxis sp.i

Ammoz,ertella sp.

Fusulinids: Quasfusulina sp.; Daixina sp.

Fossil assemblage of the Auernig Formation

Limestones of the Auernig Formation contain .r

very rich fossil assembiage including:
Algae'. Anthracoporella spectabilis Pia, ú2A; Epi-

mastopora alpìna Kochansky & F{erak, 1960; Pseudoepi-

mastopora spp.; Gyroporella nipponica Endo E

Flashimoto, 1,955; G. dissecta Chuvashov, 1974 (P1. 5,

fig. a); Mizzia cornutd Kochansky & Herak, 1960;

Ancbicodium sp., ArcbaeolithopbyLlum missouriense

Johnson, 1956; Aseelabella (nomen nudum: Vachard et

al. unpublished, in press in Géobios) n. sp. (Pl. 5, fig. 5;

Kronalpe, Mount GI). Appearance of very rare

N e o an ch i c o d i wm (Kr onalpe) and G lo b u lifer op or e lla.
Pseudo-algae: very rare Llngdarella ex gr. uralica

Maslov, 1956 (Pl. 5, fig. 7); episodic Eflugelia johnsoni

(Flùgel, 1966) emend. Vachard in Massa Er Vachard,

1.979; scarce Beresella polyramosa Kulik, 1964 (P1. 1, fig.

1; P1. 5, fig.6, 9); Nostocites sp.; Claracrwsta ex gr.

catenoides (Flomann, 1.972) emend Vachard, 1980 (Pl. 5,

fig. 8)

Smaller foraminifers: Diplosphaerìna inaequalis

(Derviile, 1.931);Mendipsiaconili (Tien, 1980) (Pl. 1, fig.

4-5); Twberitina bulbacea Galloway Ec Flarlton, 1928 (Pl.

1, fig. 3); Insolentitbeca horrida (BrazhnikovaínBrazh-
nikova et aI., 1967) emend. Vachard in Bensaid et al.,

1979 (P1.1, fig. 6); Spìreitlina bashleirica (Rauser, 1949)

(Pl. 1, fig. lO,12);5. cf. conspecra (Reitlingea 1950) (Pl.

1, fig. 9)S. tolemovensis (Reit1inger,7961) (P1. 1, fig. 8,

11) : ? S.leerri (Pinard & Mamet, 1998); Endothyra ex

gr. bowmani Phillips, 1846 emend. Brady, 1876 emend.

China, 1965 (Pl. 1, fig. 16, 18); E. arctica Ross, 1962 (Pl.

1, fig.14-15); Planoendothyra sp. (Pl.1, fig.19);
Endothyranella stormi (Cushman & Waters, 1928) (Pl. 1'

fig. 13, 17); Bradyina nautilformls von Moeller, 18781' B.

samarìca Reitlinger, 1950 (Pl. 2, frg. 2); B. lucida Moro-
zova, L949 (Pl. 1, fig. 23-25); B. compressa Morozova,

1949 (PL 1, {rg.26); B. arctica Pinard & Mamet, 1998

(Pl. 2, fig. a); Bradyinelloides pseudonautiliformis
(Reitlinger, 1950) (P1. 2, fig.3); Pseudobradyina pulchra

Reitlinger, 1950; Hemidiscus carnicus Schellwien' 1898

(: Lasiodiscus tenwis Reichel, 1945) (Pl. 4, fig. 1'7-26);

P s e u d ov i dalina m o dìfi c ata (Potievs kaya, 19 62) (Pl. a, f i g.

27,29); P multihelicis Pinard E{ Mamet, 1998 (P1. 4, fig.

28, 3O); P media (\lang, 1974) (Pl. 4,fig.3l-32); Palaeo-

textularia spp. (P1.3, fig.5-6); Climacammina c[.magna
Roth Ee Skinner, 1930 (P1. 3, fig. 15); Crìbrogenerina (?)

elegans (von Moeller, 1879) sensu Scheilwien, 1898

emend. (P1. 2, fig. 5); C (?) ex gr. elegans (Pl. 2, fig. 5, 8,

10, 15-16; Pl. 3, fig. 4,9,1.2-1.4 fincluding C. (?) g,g,rs

(Suleimanov, 1949); C. (?) sphaerica (Potievskaya,
1962); C. (?) major (Morozova L949) and C. (?) stili-

formis (Lee & Chen in Lee et al., 1930)l; Deckerella gey-

eri (Schellwien, 1898) emend. herein (: Decberella

laheei Cushman & Waters,1928) (Pl. 2, fig. 14; Pl. 3, fig.

7-3, 7-8, 10-11); D. tenuissima Reitlinger, 1950 (P1. 2,

fig. 6?; Pl. 3, fig. 16-18); Tetrataxis ex gr. paraconica

Reitlinger, 1950 (P1. 2, fig. 7, L7); T.spp. (P1. 2, frg. 19);

Polytaxis maxima (Schellwien, 1898) (Pl. 2, Îíg. 11); Glo

bivalr,,ulina sp.; Ammooertella spp. (Pl. 4, fig. 1., 10-1.2,

14-15); Calcitornella heathi Cushman & Waters, 1928

(P1. 2, fig. 13, 18?, 2A); C. sp. 2 (Pl. +, frg.9); Hedraites

sp.; Palaeonubecularia sp.; Cornuspira (?) sp.1 (Pl. a, fig.

2-7); Syzrania confwsa Reitlinger, 1950 (Pl. 4, fig. 33); S.

bella l.ejtlinger, 1950 (Pl. a, fig. 34); Syzranella cf. big-

ginsi Prnard Eù Mamet, 1998 (Pl. 4, fig. 35); indetermi-

nate Syzraniidae (Pl. 4, fig. 37); Tezaquina cliowli

Vachard in Vachard & Montenat, 1981 (P1. 4, fig. 38);

Veroilleina bradyi (Spandel, tlot) (Pl. 4, fig. 36);

Nodosinelloides potieoskayae Mamet Er Pinard, 1996 (Pl.

4, fig. 39-40, 42-43,45-46, a9); .N. aff.longa (Lipina, 1949)

(Pl. 4, fig. 47, 5a-52); N. netschajetz,l (Cherdyntsev,
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Fig. 1. - Small foraminifers of the Auernig Formatìon in Carnic Alps, in several ourcrops

1914) (Pl. 4, fig. 47, 44, 48); Protonodosaria (?) aff.
longissima (Suleimanov, 1949) (P1.4, fig. 53-5a).

Fusulinids: Eostffilla sp.; Stffilla sp.; Nankinella
sp.; Bouhonia sp.; Quasìfusulina sp.; Schellwterua sp.

The foraminiferal assemblage of the Auernig For-
mation of the Carnic Alps belongs ro the biozone of
Psewdovidalina multihelicis and Noclosinelloides
potie.ctskayae, which exhibits also the last Beresellids
(Fig. 3-a) . Spireìtlina, Climacammina and Bradyina are
diversified. Decleerella geyeri/laheei seems to be restrict-
ed to this interval. Tezaquina appears in the Carnic Alps
before the early Permian. Geinitzina is totally absent.
The last local occurrence of Eostaffella contributes to a

better knowledge of this qenus; if its ,rpp,.rr.ince in the
early Viséan is well known, with the species of the group
E. nalivleini Malakhova, 1957, íts exacr rimc of disap-
pearance was poorly established.

Fossif assemblage of the Carnizza Formation

The limestones of the Carnizza Formation display
a l,ery poor fossil assemblage, which is composed of:

Algae Anchicodium sp.:, Epimastopora sp.

Pseudo-algae : Eflugelia sp.

Foraminifers: Diplosphaerin.t sp.; Tetrataxìs sp.;

Globivalaulina sp.; Calcìtornella sp.; Nodosinelloides
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potiertskayae Mamet & Pinard, 1996.

Fusulinids: Boultonia sp.

Conclusions

Compared to the classical Moscovian assemblages

(Reitlinger, 195A, 1961,), the earÌy Kasimovian of the
lower Meledis Formation is characterized by the massive

occurrence of Calcivertellidae (Calcitornella and
Ammor.tertella). During this period, Climacammina is

only represented by C. bosbiensis Bogush, 1963 (Fig. 3).
The middle Kasimovian is poorly characterized

and corresponds only to the first local important diver-
sity of Bradyinidae (Fig. 3).

The Pizzu\ Formation is not well defined, proba-
b1y on1;. by the appearance of Hemigordìus schlwmberg-

erl. No particularitv can be signalized for the Corona
Formation. In general, the middle Kasimovian to late

Gzhelian interval is very poorly defined in the Carnic
Alps. Inversel,v, Auernig Formation is very rich rnd
diversified (Fig. +), and corresponds to a new complete
colonization, especially by Pseudovidalina and
Nodosinelloìdes, whose appearance is in the Kasimovian
of Canada zrnd Russia (Pinard 8{ Mamet, 1998). The
appearance of Wrvilleinrz seems to be coeval in North
America and in the Carnic Alps, i. e. latest Carbonifer-
ous. The first diversity of Nodosine/loides is also a char-
acterirt ic l'eaturc iFig. J-a;.

The C ar ntzza Formation contain s N o cl o s in e I I o i cJ e s

p o ti ezt s kay ae without P s e u d oc i dalin a m o dtfi c ata; but this
:rssemblage is too poor and not conclusive.

Selected systematical paleontology

For the systematics of srnaller foraminifers we fol-
lowed the recent classification of Pinard & Mamet
(1998; with complete bibliographl.), with some precr-
sions derived from the Russian references (Morozova,
1949; Lipina, 1.949; Potievskaya, 1962; Brazhnikova et
a1., 1967) or from the North-American and North-
European literature concerning the Barents Sea (Groves,
1.997; Groves Ec Wahlman, 1997'); Kansas (Groves 8r

Boardman, 1999); and Sverdrup basin (Mamet & Pinard,
1992; Henderson et al., 1,995; Pinard & Mamet, 1998).

S.bashkirica S.tohmovensrs

Fig. 5. - Skerchc: of dif ferenr 'pecie. of 5pircttltnn i:pproxìm,rt ìr r
scale x1 00).

(foraminifers with endothyrid-chambers and calcareous-

agglutinated wall), firstly planispirallv coiled and sec-

ondly uncoiled and biseriate. Many homeomorphs exist
in the literature but differ essentially b1. the shape of the

chambers in the early stage and each corresponds to a

completelv coiled genus, which give its niÌme to the
taxon (e. g. Rectoseptaglomospiranella, Rectocbernyshinel-

la, Rectogranuliferella). The exact nomenclature of these

lorms needs 5orne precision\.
We have distinguished three species in the Auernig

Group of the Carnic Alps (Fig. 5): S. bashkirlca (Rauseq

1919) (P1. 1.,[ig.7,12), S. cf. cons?ectd (Reitlinger, 1950)

(P1. 1, fig. 9) and S. tolemo'e,ensls (Reitlinger, 1961) (Pl. 1,

fig. 8, 10) . In contrast to Pinard and Mamet (1998, p.

62), we assume rhct S. tokmo'r,ensis is a valid species with
the following reference: Spiroplectammina tokmovensis

Reitlinger, 1.961,, p. 239, pl.I, fig. a, from the late Podol-
skian of the Russian Platform, sample number 3439/4.
Pseuclospiroplectammina leerrì Pínard & Mamet, 1998, is

probably synonym of S. tokmovensis.

In Spireitlina conspecta the initial part is promi-
nent and relatively long (convergence wtth Rectogran-

uliferella Conii & Lys in Mansy et a1., 1,989 or Malayspi-
rina Yachard in Fontaine et al., 1988), in S. basbkirica,
this one is shorter but remains rather developed. In S.

tolemotensis this part is very short (with convergence
wrth Globispiroplectammina Yachard, 1,977 emend.
Vachard & Beckary, 1991).

1. Synonymy ol Spireitlina
and Pseudop a I eo s pi ro pl ectam m i n a

Pl. 1.. [is. 7 -12

As indicated by Groves Ec Boardman (1999),

Spireitlina Vachard in Vachard & Beckary, 1991 has pri-
ority on Pseuclopaleospiroplectammina Mamet & Pinard,

1992 for designating these Haplophragmellidae

2. Endothyrids and Bradyinids
Pl. 1, fig. 13-26, Pl. 2, fig.1.-4

Concerning these two families, we followed the

nomenclature of Pinard 8c Mamet (1998), using the

generic names Endothyra, Planoendothyra and

Enclothyranella for the former family, Psewdobradyina,

Bradyina and Bradyìnelloides for the second one.
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Fig. 6. - Reinterpretation of the taxa describcd by Schellwien, 1898

(see also Ebner, 1989).

3. The question of Paleotextulariid taxa:
Bigenerina geyeri lDeckerella Íaheei

and Bigenerina eleganslcribrogenerina gigas auctorum
PI.2, fig.5-6,8-10, l'1-16, Pl.3, fig. 1-1s

In the investigated samples we identified many

DecleerelLa laheei Cushman & Waters, 1928, but no

Bigenerina geyeri Schellwien, 1898 whose type locality is
the bed .s' of Auernig (Fig. 6). In this case we suppose

srage
Palaeo-
blgeneriM

slage
Deckerel a

that Bigenerìna geyeri, type species ol Palaeobigenerìna

Galloway, 1933, is only a Deckerella labeei wíthout the

last chamber, while in the preceeding chamber the aper-

ture seems to be not cribrate but single. Consequently
the genus Palaeobigenerina is an immature Decleerella

(Fig. Z). Therefore the differences of many Climacam-
mina-hke genera are very difficult to establish, but we

admit the necessity of Dec/eerella or Cribrogenerina for
subdividing the too much prolific genus Climacammina.
Furthermore the species included rnto Cribrogenerina

by Pinard and Mamet (1998) are very different to
Cribrogeneriî7d sensu stricto from the middle-late Per-

mian, and nrore intermediate betwe en Climacamminaby
the relatively long biseriate stage, and Cribrogenerina

sensu stricto by the strongly cribrate apertural face. For

this reason we attribute to Cribrogenerina (?) (Fig. 6-Z)'

i. e. C. sensu iato, the species (or morphotypes) more or

less identical to "Bigenerina elegans" (von Moeller, 1879)

sensu Schellwien, 1898: Cribrogenerina (?) elegans (von

Moeller, 1879), C. (?) major (Morozova, 1949), C. (?)

glgas (Suleimanov, 1949), C. (?) spbaerlca (Potievskaya,

1962), C. (?) stiliformis (Lee Ec Chen in Lee et al., 1930);

that call for the following remarks: (a) all these species

were discussed in Pinard & Mamet, 1998; (b) synoptical
comparisons are given herein: Pl.2, fig.5,8, 10,15-16;
Pl. 3, fig. 4,9, 12-1.4; (c) among the two figures of Cli-
macammina elegans (von Moeller), presented by Kochan-

sky (1920: pl. 1, fig.12-13), the former corresponds exactly

to Cribrogenerina (?) elegans, but the second one is typical-

ly a C. (?) g€as.

4. Precisions on Tetrataxis and PolyLaxis

Pl. 2, fig. 7,11-12,17, 19

The genus Tetrataxis is well known, but its species

are too numerous and generally impossible to distin-
guish. In the Auernig Group, Tetrataxis paracon ìca

Hemidiscus carnicus

Psammoohis inversus

Textularia cf. bradyi

Bigènerina sp.

Cllmacammina
s-ansu slilclo

pl.23, fg.7 I

pl.23, fig. 15

pl. 24, fig. 5 10

pl. 24, fig

Palaeotextularia sp

Deckerella geyerí

OUTCROPS

Auernlg

Bed S

Aue rn ig

Bed S

Bradrina conoressa 

I

-**r::a

HECOMMENDED

NAME

(= D. laheei)

Neumarktl in

Oberkrain

Auernìq i-l

Bombachs-

Bed S

Auernig

Bed S

Auernig

Bed S

Polytaxis maxìma

Deckerella Cribrogenefjna (?) CrjbrogeneÍ na
(= Palaeobigenerina) sensu stricto

Fig. /. - Sketches of different genera of Pal:reotextulariidae

(approxìmatir.e scale x 25).

SCHELLWEN HGURES

Endothyraaff. bow.""*

pl.23, fig. 10 I Auernig

Hemidiscus carnicus =

Lasiodiscus tenuia =
Eolasiodiscus spp.

i Bgenerina elegans

Tetrataxis milima

Cíibrcgenerina (?)

elegans

Fig.8 Sketch of Tetrataxìdae (approximative scale r 50).
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l'lenridrcrus scnsu slf icló

Eclasiodlscus
i. llenÌdiscus senlu latoJ

Mesolasicdileus

Lesiodiscrs

Reitlinger, 1950 (Pl. 2, fíg.7 ?, 1/) ìs frequently found.
Three Tbtrata.xis were observed in life position (P1. 2, fig.
19), i. e. incornpletely attached to the substrate, rhe rpex
upwards, with an open space between the substrate and

the umbilicus probably crossed over by water-currents
leading the nutrients to the foraminifer (Fig. 8).

Polytaxis maxima (Schellwien, 1898) has been rec-
ognized throughout the Auernig Group (Pl. 2, fig. 11-

12). This genus can be distinguished from Tbtrataxis 6y
the larger test and the shape of the umbilicus; the pro-
loculus area of PoÌytaxis is probably more complex.

5. The problem ol Hemidiscus and Eorasiodiscus
Pl. 4, fig. 1/-26

Actuall,v, Hemidiscus is generally considered as a

ge.nus more or less similar to an ammodiscid (planispiral,
evolute non septate foraminifers with a siliceous-agglu-
tinated wall). A such type is completely lacking in our
investigated samples of the Carnic Alps, contrarily to
the genus Eolasiodiscus, which is rather common. By the
absence of hyaline filling in the umbiiicus, Pinard &
Mamet (1998) have interpreted Hemidiscus as a similar
but distinct genus of Eolasiodiscus (Fig. 9). This pro-
posed generic limit is not distinguishable in our samples.

Therefore, we conclude that Hemidisczzs and Eolasiodis-
cus are rigorously synonyms. By its shape and dimen-
sions, Hemidiscus carniczs is probably also identical to
the species described in the literature as "Lasioclisus,,
tenuisF.eichel, 1945 (see: Kochansky, 1920b; Milanovic,
1982; Ebner, 1989), and more precisely to the morpho-
types of this species illustrated herein Pl. 4, fig. 20-21,,

with a very weak or inexistent yellow axial filling and

some irregularities of the coiling in the last whorl. How-

Fì. q
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Sketches of different genera of
Lasiodiscidae (approrim;rtive
scele x 90).

ever, Lasìodiscus tenuis likely belongs to Eolasiodiscws,

by its absence of adventice chamberlets, and looks like
Eolasiocliscus a[f. grandis Ivanova, 1923 redescribed by
Pinard and Mamet (1998).

Hemidiscus carnicus Schellwien, 1898 emend. herein

Pl. 4, fig. 1.7 -26

1898 Hemidiscus carnicus Schellwicn, p.266-267, pl.23, frg.7-9.
1945 Lasiodiscus rezzis Reichel, p.530, fig.3; pl. 19, fig.3.
1949 Anmodiscus semiconstrictus tar. regularis Waters - Lipina,

p.1c)')-2Aa, pl. 1, fig. i-2, 11.

1.949 Ammodiscus semiconstictus ya.r. minima Lipìna, p. 2OO, pi.
1, fig. 11.

\949 Ammodiscus semiconstrictus ver. lucida Lipina, p. 200, pl. 1,

fig.3.
1949 Hemidiscus carnicus vx. spiralís Lipina, p. 2ú-2A1, pl 2, fig.

'l-2.

1919 Hemidiscus carnicus - Suleimanov, p.237, pl. 1, fig. 2.

1954 Lasiodiscus tenwis -K.Y. Miklukho-Maclay, p. 15, pl. 1,fig. 3.

197Ab Lasiodiscustenuìs -Kochtnsk-v, p. 187, p.227,p|.16, fig.7-8.
1.971 Hemidiscus carnicus - Flùgel, pl. 2, fig. 6.

1980 Hemidiscus carnicus - Flùgel, pl. 1, fig. 3 (qucstionable,
perh;rps M esolasiodicus).

1981 Hemidiscus carnicus var. spiralis - Zhao et a1., pl. 1, fig. 5.

1982 Lasiodiscus tenuis artiensis Baryshnikov in Bar,vshnikov et

al., p. 38, pl. 9, fig. 21.

1982 Eolasiodiscus donbassicus - Milanovic, p. 12-13, pl. 1, fig. 9.

1982 Lasiodiscus renuis -Mllanovic, p. 12, pl. I, fig. 10-11.
1989 Hemìdiscus carnicus - Ebner, p.39, pl.6, fig. 1-3 (curn s\-n.).
l99A Lasiodtscus tenuts - Lìn et al., p. 208, pl. 23, fig. 20.

1993 Hemidiscus carnicus - Vdovenko et al., p. 50, pl. 9, fig. 5a-b.

f9% Lasiodiscus minor -Yachard et a1., pI.3, fig. a.

1995 Eolasiodìscus sp. - Forke, p. 241, pl. 16, fig. a.

1997 Lasiodiscus minor -Srema.c & Aljìnovìc, pl. 1, fìg.2.
1998 EoÌasiodiscus sp. - Forke et al., pl. a, fig. 8.

1998 Hemidiscus minimus - Pinard tr Mamet, p. 100, pl. 25, fig.
J-4.

1998 Eolasiodiscus lucidus - Pinard & Marnet, p. 102, pl. 25, fig.
1.4-1.5, 1.7-24,25.

1998 Eolasiodiscus sp. af{. À. grandis - Pinard & Mamet, p. 102-

103, pl. 2s, tig.23,26-29. pl. 26, fig. 1, 3-8, 10-11, 16-1l.
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Fig. 10. - Comparison of the measurements of r.arious species attributed here to Hemidiscus carrùcus entend.

Dimensions (Fig. 10). Diameter : 0.43-0.54 mm;
width : 0.15-0.30 mm; width/diameter : 0.32-0.53 for
9-10 whorls. These measurements correspond to those
of Schellwien (1898), and the size of our material is

remarkably homo genous.

Occurrence. Kasimovian-Artinskian, Tethl.an and
Boreal.

6. Synonymy ol Pseudovidalina and Raphconilia
PL. 1, {ts.27-32

\We agree with the synonymy proposed by Pinard
& Mamet (1998) between Pseudoaìdalina and Raph-
conilia Brenckle & Vahlman, 1996 (: Conilia Brenckle
& \íahhnan,1994; preoccupied). The general shape as

well as the omega-shaped section of the tubular chamber
are rigorously identical (see here: Pl. 4, fig. 28). Ve
attempted to find more discrete differences, like that
existing among the genera of Archae discids (see sum-
rnary in Vachard, 1988 and Pinard & Mamet, 1998), but
any is convincing. Pseurlo.uidalina is represented by
three species in the investigated material: P modificata

(Potievskaya, 1962) (PI. 4, fig. 27, 29), P multibelicis
Pinard & Mamer, 1998 (P1. 4, fig. 28, 30), and P media
(Vang, 1974) (P1.4, fig. 3i-33).

P modifìcata (Potievskaya, 1962) sensu Brenckle
& \íahlman (1994) or Groves & Boardman (1999) for us

is synonym of P pararecta Pinard & Mamet, 1998, Eola-
siodiscus (?) facetus Han in Zhao et aI., 1984 and Kasacb-
stanodiscus spp. of Dar,ydov (1988), with a diameter
berween 0.26 and O. 39 mm for 5 to Z whorls, initially
low and involute, becoming higher and evolute (Fig. 11).
P, multihelicls Pinard & Mamer, i998, displays identical
parameters, but differs by ìts nangulatus>, stàge, accord-
ing to the nomenclature of Archaeodiscids (revision in
Vachard,1988).

7. Discussion on Calcivertella, Ammovertella
and Calcitornella

Pl. 2, fig. 13, 18, 20, Pl. 4, fig. 1, 9-16

The future type species of Ammoaertella was
described by Schellwien (1898) in the Carnic Alps under
the name Psammopbis inz,ersus. According to our new

Diameter width wid Whorls Proloculus
Heighl

of last

whorl

Wall

t hickness

Hèmidiscus carnicus

Schellwien. 1898
0.45 - 0.5 0 6-7 0,0 5

Lasiodiscus t enuis

Reichel,1945
o.44 11 12 0.0 2 0,03

Lasiodiscus tenuis -

K.V. Mikhlukho-Maclay, 1 954
0.39-0.41 0.02 0.03 - 0.04 0. 004

Lasiodiscus tenuis -

Kochansky, 1 970b
o.32,O.42 0.01-0.02 0.03 - 0.05 0.004

Ammodiscus semiconstrictus

regularis -

Lipina, 1 949

o.27 -O.48 0.03-0,06 7-10 0.02 -0.04 0.010-0.012

Ammodiscus semiconstrictus

var. minima

Lipina, 1 949

0.20-0.25 7-10

Ammodiscus semiconstrictus
var. lucidus
Lipina, 1 949

0.25-0,38 0.05 0,08 0.03 0. 02 - 0.04 0.007

Hemidiscus lucida -

Pinard & Mamet, lg98
0.1 5-0.26 0.03 - 0.04 5-7 (s) 0.03,0.05 0.003-0.010

Eolasiodiscus af f . grandis

Pinard & Mamet, 1998

0.41-0.50

(+0.58)
0.06-0.10 8-1 0 0.03 -0.05 0.008-0.01 5

This study 0.43,0.5 4 0.1 5-0.30 0.3 2 -0.5 3 9- 10 0.0 2 - 0.03 0. 01 0.00 3
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Fìg. 11. - Table of dimensions oÍ Pseudovidalina ex gr. modificata (Potievskaya, 1962).

discoveries of Ammor,tertella inpersa (Schellwien, 1898)

in the Carnic Alps, we consider the wall of Ammooeftel-
la to be porcelaneous and not siliceous-agglutinated.
Therefore, Ammor,tertel/a Cushman, 1928 and Cal-
civertella Cushman & \faters, 1928 are synonyms.
Ammovertella has priority according to Galloway Er

Ryniker (1930, p. 9), or not (Vdovenko er al., 1.993, p.

56) ..We agree with the former opinion. The nomencla-
ture of Calcivertellidae and/ or other attached porcela-

neous forms is complicate and questionable (Fig. 12).

The most common taxon in the Carnic Alps is

Calcitornella beathi Cushman & \flaters, 1928, strongly
attached to the substrate (Pl. 2, [ig. 1,3, 18, 20). Hypo-
thetically, we determin ed: Ammoo ertelh afÍ. elegantis s i-
ma with closely serpentiform last whorls (Pl. 4, fig. 1,

10); Calcitornella sp.2 short and relatively thick-walled
(Pl. 4, fig. 9) and Ammoaertella (?) with a thin-walled,
zigzag-shaped last chamber (Pl. 4, fig. 11, 15).

Fig. ll. - Sketche. oI di[[erenr genera of Syzraniidae iapprorirnarive
scale x90).

r57

Fig. 12. - Skerches of different genera of Calcivertellidae (not to
scale).

Diameter widrh Whorls Proloculus Height Wall

Eolasiodiscus modif icatus

Potievskaya, 1 962
0.26 - 0,39 5-7

22

(----t gs)
19-33 0.002 - 0.003

Conilia modif icata

Brenckle & Wahlman, 1994
0.'19 - 0.26 0.035 - 0.060 5-7 30 17,29 0.005 - 0.009

Raphconilia modificata

Groves & Boardman. f999
0.195 - 0.345 0.045 - 0.060 51t2-7 20-30 25-45 0.005 - 0.010

Pseudovidalina pararecta

Pinard & Mamet, 1998
0.250 - 0.400 0.060 - 0.080 4 1t2 6 20-25 20-30

Pseudovidalina multihelicis

Pinard & Mamet, 1998

0.245 - 0.355 > 0.065
(6 1t2)

7 1/2 - 91t2
15 30

Eoladiodiscus? f acetus

Han in Zhao et al., '1984

0.26 - 0.30 0.60 - 0.70 7

ff
Syzrànìa S!zfaneila
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8. Composition of Syzraniidae: Syzrania, Syzranella,
Amphoratheca, Tezaquina and Vervilleina

PI.4, fig.33-38

As supposed by Vachard (1980) and confirmed by
Groves & \fahlman (1997), the Syzraniidae are the miss-
ing link between the Earlandiidae and the Nodosariidae.
The progressive appearance of the septation remains the
familial characteristic with the evolution Syzrania-
Syzranella-Tezaquina ( : Ampboratheca) -Verailleina (Fig.
13).

In contrast to the opinion of Groves 8e Boardman
(1999) "Tezaqwina cliawli Vachard, 1980" is invalid,
because the holotype is not designated; the only valid
species is Tezaquina clivuli Vachard in Vachard 8c Mon-
tenat, 1981: p.74, pI 14, fig. 4-11. As indicated by
Vdovenko et al. (1.993, p. 97) , and questionably admitted
by Groves Ec Boardman (1999). Tezaqwina seems to be a

prioritary synonym of Amphoratheca Mamet & Pinard,
1992, both having in common the slightly depressed

sutures of the irregular pseudochambers but we can also

admit three stages of evoiution : Tèzaqwina-Amphor-
atheca-Wroilleina (8. Mamet, personal communication) .

Several species with true chambers attributed to Tbza-

quina in the literature in fact belong ro Wrailleina
Groves tr Boardman, 1,999.In the Carnic Alps we rec-
ognized only a Tezaquina cliuuli Vachard in Vachard &
Monrenar, 1981 non Vachard, 1980 (P1. 4, fig. 38) and a

Verailleina bradyi (Spandel, 1901) emend. Groves &
Boardman, 1999 (PI. 1, frg.36).

9. Exact limits of Nodosaria, Nodosinelloides
and Protonodosaria

Pl. 4. fig. 39-54.

The differences of the wall indicated for these

three genera are not convincing and not always conspic-
uous. The only true difference is the type of aperture:
indistinct or inconstant in Nodosinelloides, terminal
round in Protonodosaria, stellate in Nodosaria (Fig. ta).
The exact period of appearance of the true Nodosaria,
which is not clearly established, is probabiy earliest

Jurassic or Triassic. Nodosinelloides and Protonodosaria
are mentioned in the Kasimovian of Canada (Henderson
et aI., 1.995; Pinard & Mamet, 1998) or only in the late

frg. 1

Fig. 3

Fig. 4-5

Fig. s

Fig. 6

Frg.7,10,12

Fig. 8, 1 1

Fig. 9

Frg. 13, 17

Fig. 14,15

Fig. 16

Fig. 18

Fig. 19

Fig. 20,21

Frg.22

Fig.26

PLATH,1

- BereselkpolyramosaKuhk,1964.Jointlongitudinal andtransversesections,Kronalpe,AuemigFormation,Orenburgian,sampJeKR28a;x90.

- Diplosphaerina ìnaequalis (Derville, i931). Longitudinal section; tuberitinid stage with two spheres, Zollnersee, upper Meledis

Fornration, middle Kasimovian, sample ZO 3; x90.
- Tuberitina bulbacea Galloway & Harlton, 1928. Longitudinal section, Kronalpe, Auernig Formation, Orenburgìan, sample KR 20a; x 36.

- Mendipsia conili (Tren, 1980) Auernig Formation, Orenburgian; x 90. Fig.4 - Tuberitinid st;rge (compare also with Twberitina sp.

of Kochansky, 1970b: pl. 1, fig. 3-5 or Tuberitina collosa of Sremac & Aljinovìc, 1997: p|.1, fig. 3), Garnitzenberg, sample G 35;

- Diplospherid stage encrusted by a Dìplosphaoìna inaequalis at the tuberìtinid stage (i. e. Eotuberitina auctoris), Kronalpe, sample KR ,15.

- Insolentitheca horrida (Braz,hnikova in Brazhnikova et al., 19671 emend. Vachard in Bensaid et a1.,1979 (not "syzygial kyst"
auct.). Garnitzenberg, Auernig Formation, Orenburgian, sample G 31;x 90.

- Spireitlina bascbleirica (Rauser, 1949); x 90. Fig. Z - Axial section. Zollnersee, upper Meledis Formation, middle Kasimovian, sam-

pleZO 1.4; Fig. 10 - Kronalpe, Auernig Formation, Orenburgian, sample KR 27/2;Fìg. 12 - Mature axial section. Mount GI,
Auernig Formation, Orenburgian, sample GI 15.

- Spireitlìnatokmorensis (Reitlinger, 1961). Two axial sections Auernig Formation, Orenburgian; x 90. Fig. 8 - Guggr,:ample GL
15; Fig. 11 - Kronalpe, sample KR 38a.

- Spireitlina cf. conspecta (Reitlinger, 1950). Ariaì sectìon, Garnitzenberg, Auernig Formation, Orenburgian, sample GP 9 (D); x 81.

- Endothyranella stormi (Cushman Ec 
-ùlaters, i928). Auernig Formation, Orenburgian; x 90. Fig. 13 - Axial sectìon,

Kronalpe, sample KR 53;Ftg. 17 - Transverse section, Garnitzenberg, sampie G 40.

- Endotbyra arcticaRoss, 1,967. Ga,rnitzenberg, Auernig Formation, Orenburgian; x 85. Fig. 1,1 - Subaxial section, sample GP 3O

(E); Fig. l5 - Subtr.rnsverse section, sample GP 25 (D); x 86.

- Endorhyra boomani Phillips, l846 emend. Brady, 1826 emend. China, 1965. Transverse sectìon, Garnitzenberg, Auernig Form.r-

tion, Orenburgian, sampìe GP b/3; x 86.

- Endothyra ex gr. bou,mani Phillips, 18,16 enend. Bradv, 1876 enend. China, 1965. Transverse section, Garnitzenberg, Auernig

Formation, Orenburgian, sample G 45; x 90.

- Planoendothyra sp. Subaxial section, Garnitzenberg, Auernig Formation, Orenburgian, sample GP 6 (E); x 85.

- Bradyina nd/ltiliformis von Moelier, 1878. Fig. 20 - Subaxial section, Zollnersee, upper Meiedis, middle Kasimovian, sample ZO
25; x 17 Fig. 21 - Subtransverse section, Zollnersee, upper Meledis, middle Kasimovian, sample ZO 25 x 19.

- Pseudobradyina pulchra Reitlinger, 1950. Transverse section, Zollnersee, upper Meìedis, middle Kasimovian, sample ZO 26: x 9a

- Bradyina lucidaMoroz,ova, 1949. Garnrtzenberg, Auernig Formation, Orenburgìan. Fig. 23 - sample G 31; x l6; Fig. 2,{ - sample

GP 2a (D); r 36; Fig. 25 - sanrple GP 11/2(D); x 10.

- Bradyina cottpressa Morozova, 19.{9. Axial sectìon, Auernig E, Auernig Formatìon, Orenburgi;rn, cf. sample GP 2.1; x 86.
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PLATE 2

Fig. 1 - Bradyína lucidaMoroz,ova, 1949. Transverse section, Casera For, Corona Formation, late Gzhelian, sample Cl' th; r 36.

Frg.2 - Bradyina samarica Reit)inger, 1950. Axiai section, Garnitzenberg, Auernig Formation, Orenburgian, s;rmple GP 35a (B); x 83.

Fig. 3 - Bradyinelloides pseudonautilforzls (Reitlinger, 1950). Transverse section, Gernitzenberg, Auernig Formation, Orenburgian, sam-

ple GP e/1; x 36.

Fìg. 1 - Bradltina drctìcdP;nàrd Er Mamet, 1998. Subaxial section, Auernig E,, Auernig Formation, Orenburgian, cf. sample GP 21;x37.
Fig. 5 - Cribrogenerìna (l) elegans (von Moeiler, l8/9) sensu Schellwien, 1898. Axial section, Garnitzenberg, Auernig Formation, Oren-

burgian, s;rmple GP 3312;x37.

Fig. 6?, 9 - Deckerella afl. tenuissima Reitlinger, 1950. Fìg. 6 - Subaxial section of an immature specimen, Garnitzenberg, Auernig Formation,

Orenburgian, sample G '15; x 90; Fig. 9 - Axial section, Zollnersee, upper Meledis Formation, middle Kasimovian, sample ZO 26;

x 36.

Fìg.7 -Tetrataxìs exgr.pdraconica (Reitlinger, 1950).Axial section,Garnitzenberg,AuernigFormation,Orenburgian,sampleGPy;x3Z

Fig. 8 - Cribrogenerína (?) gtgas (Suleimanov, 1949). Subaxial section, Garnitzenberg, Auernig Formation, Orenburgian, sample GP 38; x

Fig. 10 -"Jribrogrrrrina (.?) sphaericaPotievskaya, 1962. Oblique section, Garnitzenberg, Auernig Formation, Orenburgian, sample GP

C/1; x 36.

Fig. 11, 12 - PoLytaxis maxìma (Schellwien, 1898). Fig. 11 - Subaxial section, Garnitzenberg, Auernig Formation, Orenburgian, sample G 43; x

36; Frg. 12 - Subaxial section, Zollnersee, upper Meledis Formation, middle Kasimovian, sample ZO 15/2; x 36.

Fig. 13,20 -CaLcitornellabeathiCushman&\ùZaters, lg28.Tivoattachedsections,Garnitzenberg,AuernigFormation,Orenburgian,sample

GP ls (D); x 8o.

Fig. 14 - Deckerella gqyerl (Schellwien, 1898). Sublongitudinal section, Garnitzenberg, Auernig Formation, Orenburgian, sample GP 2Z

lD): x 38.

Fig. 15, 16 - Cribrogenerina (?) gigas (Suleimanov, 1949). Garnitzenberg, Auernig Formation, Orenburgian; x 36. Fig. 15 - Axial section pass-

ing by the proloculus, sample GP 6/2;Fì5. 16 - Subaxial section, sample GP 33l2.

Fig. 1Z - Tetrdtaxis Pdr.tcozica Reitlinger, 1950. Axial section, Garnitzenberg, Auernìg Formation, Orenburgian, sample GP 7a (B); x 36.

F-ig. 18 - Calcitornella cf . beathi Cushman Ee \il/aters, 1928. Subaxial section, Garnitzenberg, Auernig Formation, Orenburgian, sample GP

14 (D); x 84.

Fig. 19 - Tetrataxis sp. Attached axial section, Garnitzenberg, Auernig Formation, Orenburgian, sample G 20; x 36.

PLATE 3

Fig. 1-3, Z-8, 10-11 - Deckerellageyerl (Schellwien, 1898) emend. hic (: prrlrrrrlla laheei Cushman Ec \Waters, 1928; et aucrorum), Garnitzen-

berg, Auernig Formation, Orenburgian. Fig. 1 - Subaxial section with characteristic apertures of the uniseriate stage, sample G 40;

x 36; Fig. 2 - Oblique section with large initial biseriate stage, sample GP C/2j: x 35; Fig. 3 - Oblique section, sample GP e/1; x

37;Ftg.7 - Oblique section, sample GP Cl2;x37; Fig. 8 - Subaxial section with characteristic apertures, and curved axis of
gro\{rth, sample GP 29 (D); x 38; Fig. 10 - Large oblique section, sample GP 9 (D); x 3Z; Fig. 11 - Subaxial section, sample GP

c/x; x 37.

Ftg.4,12-13 - Cribrogenerina (?) major (Morozova, 19'19). Garnitzenberg, Auernig Formation, Orenburgian. Fìg. 4 - Axial secrion, sample GP

a (D); x 36;Fig. 1,2 - Axial section, sample GP 17 (D);x 38; Fig. 13 - Subaxial section, sample GP 27 (D);x36.
Fig. 5-6 - Palaeotextularla spp. or young Climacamminids. Auernig Formation, Orenburgirn; x 36. Fig. 5 - Axial secrion, probably of a

young Deckerella geyeri. Garnitzenberg, sample GP 35a (13); Fig. 6 - Subaxial section, Kronalpe, sample KR 42a.

Fig. 9 - Cribrogenerìna (?) stilfurmis (Lee & Chen in Lee et al., 1930). Axial section, Garnitzenberg, Auernig Formation, Orenburgian,

sample GP 41 (B); x 32.

Fìg. 14 - Cribrogenerina (l) sphaerica (Potievskaya, 1962). Subaxial section, Garnitzenberg, Auernig Formation, Orenburgìan, sample GP

17 (D); x 38.

Fig. 15 - Climacammina cf . magna Roth Ee Skinner, 1930. Oblique section, Garnitzenberg, Auernig Formation, Orenburgian, sample KR
12a; x 36.

Fig. 16-18 - Deckerellatenuissima Reitlinger, 1950. Garnitzenberg Auernig Form:rtion, Orenburgian. Fig. 16 - Axial section, sample GP 5 (D);
x 32; Fig. 17 - Subaxial section, sample GP iZ (D); x 38; Fig. 18 - Subaxial section, sample GP 41 (B); x 36.
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PLATE 1

Fig. 1, 10 - Arnntot-ertella cf. elegantissìnrr Reitlinger, 1950. Garnirzenbe rg, Aucrnig Formation, Orenburgian. Fig. 1 - Longitudinal section,

sample G 3,f; x 90; Fig. 10 - Obliquc section, sampÌe GP 1111 (D);x 86.

Fig.2-7 - Cornuspira (?) sp. l. Garnitzenberr, Auernig Formation, Orenburgi;rn, san-rple GP 36 (B); x 81. Fig. 2-5 - Axial sections; Fig. 6-l
- Transverse sectrons.

Fig. 8 - Henigordíus schlutnbergeri (Honchin, 1895). Axial section, Cima Val c1i Puartis, Pizzul Formation, K;rsimovian/Gzhelian, sarnplc

P3:x90.
Fig.9 - Calcitorne//a sp.2. Transverse section. Garnitzenberg. Auernig Form.rtion, Orenburgian, sample GP 22 (E); x 83.

Fig. 11, 15 - Ammorertella (?) sp. Longitudinal sections, G:rrnìtzenberg, Auernig Formatjon, Orcnburgian. Fig. 11 - sample GP 33 (D)37; r
37; Fig. 15 - sample GP 6 (E); x 38.

Fig. 12, 1.1 - Arnntorertellairzrerua (Schellnien, 1898). t:nsvcrse sections. Garnitzenberg, Auernig Formation, Orenburgian; x 8't. Fig. 12

GP 6 (E); Fig. 14 - GP 3i (D).
Fig. 1 3 - Hedraites sp. Transvers e section. Zollnersee, upper Meledis, middlc Kasirnovian, sample ZA 3; x 36.

Fig. 16 - Palaeonwbecularla (?) sp. Axial section, Zollncrsee, upper Meledis, middle Kasimovian, san.rple Za 3;x36.
Frg. 17-26 -Hernidiscuscdrnicus Schell*.ien, 1898emend.hcrein: LasiodiscustenukReichel, 1915:-Eolasiodiscus afl.grandìs Ivanova, 1973

sensu Pin;rrd & Nlamet, 1998. Garnitzenberg (excepted Fig. 25), Auernig Formation, Orenburgian. Ftg. 17 - Transr-erse section,

samplc GP 24 (D); x 83; Fìg. l8 - Axial section r-ith r:rther developed umbilical pì11;rrs, sample GP 33 (D); x 85; Fig. 19 - Axìal

sectron ot an "Eoldsiocliscus) iruct.r sanple GP 14 (D); x 86; Fig. 20 - A "t).pical" Hetnidiscus carnicus without umbilical filling
and irreqular hst r.horl; san-rple GP 22 (E); x 83; Fig. 21 - Other Hetnidiscus, ari:ri section, sampìe GP 1I/2 (D); x 85; Fig. 22 -

Axial section of a tvpical Eolasietdiscus, compare n-ith the prcceeding ones; sample GP 23 (B); x 90; Fig.23 - Axial sect;on, sàmple

GP 22a (E); x 95; Fig. 2.1 - Axi:rl section, sanlple GP b/2; x 100; Fig. 25 - Subarial scction (compare n'ith lasiodlscus tenuis sensu

Kochanskr-, 1970b: pl. 16, fig.8) Gugga, sanrpÌe GG 5/2; x 90; Fig.26 - Arial section, sample GP 16e (E);x 92.

Pig.27,29 - Pseudor,ídalina ntodit'icata (Potìevskal'a, 1962). Auernig Formation, Orenburgian. Fig.27 - Axial sectron, Garnitzenbere, sample

GP 5; x t6; Fig. 29 - Arial section, Gugge, sample GG '{; r 90.

Fig. 28, 30 - Pseudooidalita nukihelicis Pinard & X,lamet, 199E. Fig. 28 - Axi,ri section of a typical Raphconilia, Ar.rernis (F,), cf. sarnple GP 24;

x 86; Fig. 30 - !,'pical ari'rl section, Kronalpe, sampìe KR 3'1; x 90.

Fig. 31-32 - Pseudo'-idalìna media (Wang, 192.t). Fig. 31 - Subari;rl sect;on, Garnitzenberg, Auernig Fornration, Orenburgìan, sample GP 35

(B);x 86; Fig. i2 - Arial section horneonorph o{ Conilidiscus Vachard, 1988, Kronalpe, Auernig Forrnation, Orenburgian, sample

KR 1/; x 90.

Fig.33 - Syz.rania confusal.ctútnger, 1950. Axial sectjon, Auernig Formation, Orenburgian, Gugga, sample GG 8; x 90.

Fig. 34 - Syzrania Del/a Reitlinger, 1950. Axial section, Ar-rernig Formation, Orenburgian, Kronalpe, sample KR 45; x 90.

Fig. 35 Slzranell.a ci. higginsi Pinard & Mamet, 1998. Subaxial section, Kron:rìpe, Auernig Formation, OrenbrLrsian, sanple KR 36; x 90.

Fig. 36 - Veroilleina bradl,i (Spnc1à, 1901). Axial section, Garnitzenberg, Aucrnig Formation, Orenburgian, semple G 25; x 90.

Fig.3/ - Indeterminate Syzraniidae. Longitudìnal section. Grnìtz.nberg. Auernig Formatìon, Orenburgian, sample G 10; x 90.

Fig. i8 - Tèzaquina cltoulì Ya,cha,rd in Vachard & Montenatl 1981 non Vacherd, 1980. Axial section, Garnitzenberg, Auernig Ì;ormation,

Orenburgian, samplc G 55; x 90.

Fig. 39-10, 12-43,15-16,49 - Nodosinel.loides potierskayae M;rmet t' Pinard, 1996. Auernig Formation, Orenburgian. Fig. 39 - Axial section

with the curved axis ,rnd the badly conspicuous apertures! Kronalpe, semple KR 38 a; x 90; Fig. aO - Axial section, Kronalpe, sam-

ple KR 2//2; r 90; Fig. 42 - Axial scctiÒn, Garuirzcnbcrg, srnlplc GP .r/3; x 84; Fig. ,13 - Axìal section, Garnitzenberg, sanple GP

aOa (A);x 86; Fig..{5 - Axial section, Garnjtzenberg, sample GP c/1;x 84; Fig.,16 - Subaxial section, Giìrnitzenberg, sample GP

22 (E); x E't; Fìg..{9 - Subaxìal section, Garnitzenbcrg, sample GP e/1; x 84.

Fig. 41, ,14, 18 - Nodosinelloides netschajev-l (Cherdl'ntser', 19la). Fìg. ,{1 - Arìal section, Kronalpe, Aucrnig Formation, Orenburgian, s:rmple

KR2Z; x 90; Fig..+.{ - Axial section, Garnitzenberg, Auernig Form:rtìon, Orenburgian, strmple GP e/1; r 83; Fig. 18 - Subaxial

section, Glrnitzenbcrg, Auernrg Form:.tì.n, Orenburgian, senple CP 5 (1); r 84.

Fig. ,+7, 50-52 - Nodosinelbides all. longa (Lipina, 1949). Garnitzenberg, Auernig Formation. Orenburgian, sample GP 5. Fig. 4Z - Obliquc sec-

' tion; r 83; Fig. 50 - Subaxial section (compare wtth Pacbyphlol,r sp. illustrated by Kochanskr-, 1920b: pl. 1, fig. 10 mentioned in
Riìttendorf Group of Karavanken); r 8.1; Fig. 51 - Subaxial section; x 86; Fig. 52- Subaxial section; x 86.

Fig. 53-5a - Protonodosaria alî. longissìma (Suleimanor', 1919). Tw-o subaxial sectior\. G.rrnitzcnberg. Auernig Formation, Orenburgian, sam-

plc GP 5; x 84

PLATE 5

Fig. 1 - Herakelh paradora Kochanskl-, 1920a. Oblique section shos.ing the *.all, the inner cavity and the furrows bctr.een the articles,

Zollnersec, uppcr Mcledis Formation, middle Kasirnoi'ìan, s:rmple ZO 2a; x 36.

Fig. 2, I - Conttexia sLorenica Kochansk,r, 1929. Monte Piz.z.ul,Przzd Formation, Kasimovian/Gzhelian; x 36. Fig. 2 - Ob1ic1ue sectio;r

sìrowing several verticilles; samplc P 5; Fig. 3 - Axial section trough a verticille, sample P 8.

Fig. a - Gyroporella d/ssecta Chuv:rshor', 192.1. Oblique section, Kronalpe, Auernig f-ormation, Orenburgian, san-rple KR 25/2;x36.
Fig. 5 - Aseelahella n. sp. Longitudinal section, Kronelpe, Auernig Formation, Orenburgian, sarnplc KR 2512; x 36.

Fig. 6, 9 - Bcrcsella polyrazosa Kulik, 196,1; x 90. Fig. 6 - Axial section, Mount GI, Auernig Forrnation, Orenburgian, sample GI/Z; Fig. 9 -

Axial section, Kron;rlpe, Auernig Formation, Orenburgian, sample KR 38/1.

Fig. Z - Llngdarella ex gr. Ltralica Maslor', 1956. Attached axial section, Kronalpe , Auernig Formation, Orenburgian, san-rple KR 1.7; x 36

Fìg. 8 - Claracrusta er gr. cdtenoides (Homann, l912) Vachard, 1980. Transverse section, Kronalpe, Auernig Formation, Orenburgian,
samplc KR 3Z; x 36.

Fig. 10 - Beresella translucert Kulik, 1964. Oblique sect;on, Rio Melcdis, upper ìvleledis Formation, middle Kasimovian, sample RNI 6; x 90.

Fig. 11 - Asphaltina (?) sp. Longitudin:rl section. Ofenalm, Piz-zul Formation, Kasimovian/Gzhelian, sample OF 3; x 36.
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p
ProtonodosariaNodosinelloides Nodosaria

t66 D. Vacbard & K. Krainer

Fig. 14. - Skerches of drfferent nodosariiform genera (not to scale).

Gzhelian in Russia (Davydov, 1986).

The steilate typical aperture of Nodosarta was rep-
resented on many isolated Permian specimens (Crespin,
1958; Gerke, t961); therefore a comparative study of
Nodosariacea on isolated individuals and in thin-section
is necessary until a complete revision of this group.

As indicated by Pìnard & Mamet (1998), the
species created by Lipina (1949) and Potievskaya (1962),
and used by Darydov (1986) are too numerous and fre-
quently homonyms. Ve foilow here the nomenciature of

Pinard & Mamet (1998).
In the Orenburgian (i. e. latest Gzhelian), the

genus Nodo sinelloides is yet well differenciated in the

Carnic Alps, with three species. One is common, 11.

potier.tsbayae Mamet Ec Pinard, 1996 (Pl. 4, fig. 39-40, 42-

43, 45-46, 49), the two other àre ràret N. netschajewi

(Cherdyntsev, 1914) (Pl. a, fig. 41., 44,48) and N. aff.

longa (Lipina,1949) (Pl. 4, fig. 47,5A-52). A very rare

taxon, more difficult to attribute generically, is Protono-
dosaria a[f. longissima (Suleimanov, 1.949) (Pl. 4, fig. 53-

54), which possesses the wall of P longissima,b:ut dis-
plays chambers like that of Geinitzina, and therefore
may belong to a nev/ genus. Paradoxically these speci-

mens have more similarities with the late Permian forms
called l/odosaria aceraeformis Lin et a1., 1990 or Geinitz-
ina rEerta sensu Bozorgma, 7973 non Bykova, 1952.
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