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Abstract
Calcareous arenitic rocks exposed in the Dopplerhütte and Tulbingerkogel quarries northwest of Vienna were studied to establish 

their stratigraphic age. The whole succession is a part of the “Northern Zone” – the Tulbingerkogel thrust sheet – which represents 

the external part of the Wienerwald Flysch. These rocks were regarded commonly as Neocomian, however the analyses of the fora-

minifera within the intercalations of marly limestones proved the presence of Globorotalia sp. and assemblages with the index spe-

cies Spiroplectinata annectens (Parker et Jones). Therefore, the depositional age of the studied rocks can be estimated neither older 

than Albian nor younger than Cenomanian. This indicates that also during the Albian calcareous sedimentation persisted within the 

northernmost unit of the Rhenodanubian Flysch Zone, which probably represented a detached part of the southern slope of the 

European continental margin and / or the Penninic Ocean.

Es wurden die arenitischen Kalkgesteine, die in den Steinbrüchen bei der Dopplerhütte und am Tulbinger Kogel nördlich von Wien 

aufgeschlossen sind, einer Studie unterzogen, um ihr stratigraphisches Alter zu erhärten. Die gesamte Abfolge ist Teil der „Nordzo-

ne“ – Tulbingerkogel Schuppe – welche den externen Abschnitt des Wienerwald-Flysches vertritt. Diese Gesteine wurden herkömm-

lich als Neokom- Klippen bezeichnet, jedoch erbrachten Untersuchungen der Foraminiferen aus Einschaltungen von mergeligen 

Kalken den Nachweis der Anwesenheit von Vergesellschaftungen mit Globorotalia sp. und der Leitform Spiroplectinata annectens 

(Parker et Jones). Daher können nach der Altersabschätzung die untersuchten Gesteine nicht älter als Albium und nicht jünger als 

Cenomanium sein. Dies zeigt an, dass im jüngeren Albium kalkige Sedimentation innerhalb der Nordzone andauerte, welche letz-

tere wahrscheinlich einen abgetrennten Teil des südlichen Hanges der Europäischen Platte bzw des penninischen Ozeans darstellt.

1. Introduction
The so-called “Northern Zone” (Tulbingerkogel thrust sheet) 

(Figure1) occurs in the northern marginal part of the Rhenoda-

nubian Flysch Zone (Grün et al. 1972; Sauer et al., 1992; Schna-

bel, 1992; Oberhauser, 1995; Schnabel, 2002; Wessely, 2006; 

Egger and Wessely, 2014) in the Wienerwald area. Towards the 

North it is thrusted over the Molasse Zone of the Alpine Fo-

reland, and towards the South it is overthrusted by the main 

part of the Greifenstein nappe of the Rhenodanubian Flysch 

Zone. The Tulbingerkogel thrust sheet is usually regarded as 

the Lower Cretaceous part of the Greifenstein Nappe (Sauer et 

al, 1992, Plöchinger and Prey, 1993; Egger and Wessely, 2014). 

Due to tectonic deformation only a part of the sedimentary 

succession is preserved. In the study area , situated NW of Vi-

enna, the Tulbingerkogel thrust sheet is built up of grey, dark 

grey pelitic marls and less amounts of dark claystones with 

intercalations of complexes of bioclastic turbiditic limestones 

with cherts, calcareous sandstones and marls (Wolfpassing 

Formation, Grün et al., 1972; Egger and Wessely, 2014). The-

se complexes were earlier referred to as ‘klippen’ (Calcareous 

Flysch, see Schnabel, 2002). For the Wolfpassing Formation 

a stratigraphic time interval from Barremian to Aptian was 

proposed (see Grün et al., 1972; Egger and Wessely, 2014) or 

from Barremian to Albian if this formation also contains black 

shales with glauconitic, quartzitic sandstones of the “Gault 

Flysch” (see also Sauer et al., 1992; Schnabel, 1992; Plöchinger 

and Prey,1993; Oberhauser, 1995). Main complexes of turbidi-

tic limestones together with those exposed in the Doppler-

hütte and Tulbingerkogel quarries (Figure1) were regarded 

as Neo comian (Grün et al., 1972; Plöchinger and Prey,1993) 

or  Barremian – Lower Aptian by Egger and Wessely (2014). 

Only the highest (third) level of bioclastic limestones within 

the black shales distinguished by Grün et al., (1972) near Tulb-

ingerkogel was regarded as Albian. In this paper we provide 

new insight into the stratigraphic age of the biocalcarenites 

exposed in the Dopplerhütte and Tulbingerkogel quarries.

2. Area of research
We have investigated an old quarry near the Doppler hütte 

beside the Neuwaldegger Road (48º 17.646` N, 16º 09.586` 

E) and an old quarry situated along the forest road north 

of the hotel near the summit Tulbingerkogel (48º 17.665`N,  

16º 08.815`E) (Figure1B). The sections exposed in both quarries 

are composed of light grey, fine to medium grained turbiditic 

calcarenites up to 0.5 m thick, sporadically with cherts, inter-
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calated by thin layers of grey and dark grey marls and marly 

shales up to 30 cm thick (Figure 2a and 2b). The rocks expo-

sed at the Dopplerhütte were regarded as typical examples of 

intervals containing bioclastic limestones within the Wolfpas-

sing Formation (Grün et al., 1972; Plöchinger and Prey, 1993; 

Schnabel, 2002). 

3. Methods 
For a micropalaeontological analysis, materials from pelitic 

intercalations as well as from bioclastic limestones were used. 

Ten samples were collected: six (no. AS 65, AS 66, AS 67, AS 

68, AS 68a) from the Dopplerhütte quarry, and four (no. AS 

69, AS 70a, AS 70b, AS 71) from the Tulbingerkogel quarry. For 

comparative purposes, three samples (AS 72, AS 73, AS 74) 

were additionally collected from black shales with thin-bed-

ded glauconitic sandstones that occur above the third level 

of the biocalcarenites. They represent the highest and thus 

 youngest part of the profile described by Grün et al. (1972, 

their sampling points G and 

H) and are outcropping along 

the forest road south from the 

Tulbingerkogel (Figure 1).

Standard processing me-

thods (Glauber salt, multiple 

heating and freezing) have 

been applied for the prepa-

ration and analyses of the fo-

raminifera content within the 

pelitic rocks. The dried resi-

duum was sieved, with a final 

sieve size of 63 µm. Limestones 

samples have been analysed 

only in thin sections. 

4. Results 
Samples from pelitic material 

in general contain very poorly 

preserved foramininiferal as-

semblages, and half of them 

were almost barren without identifiable taxa. Only one sample 

collected from black shales exposed along the forest road (AS 

72) contains a relatively well preserved foraminiferal assem-

blage. Planktonic taxa comprise about 70 % of the foramini-

fer taphocoenose. The presence of the species Hedbergella cf. 

delrioensis (Carsey), Globigerinelloides bentonensis (Morrow) 

and G. caseyi (Bolli et al.), and Praeglobotruncana sp., allows 

a correlation with the Albian, probably Late Albian using the 

 zonation by Robaszynski and Caron (1995) and Premoli- Silva 

and Verga (2004). This age interpretation confirms earlier 

 dating of an adjacent bioclastic level by Grün et al. (1972).

The foraminiferids from the thin sections from the biocla-

stic limestones generally are not age diagnostic, however, in 

few cases an approximate stratigraphic age correlation can 

be  given. 

4.1 Dopplerhütte quarry
In sample AS-66 it was possible to recognize (Figure 3) Glo-

mospira, sp., Trochammina sp., Trochamminoides sp., Pleu-

rostomella sp., Marssonella cf. oxycona (Reuss), Textularia, 

Hedbergella sp., Quinqueloculina sp. that indicate an age not 

older than Albian; in sample AS-67a the species: Glomospira, 

sp., Trochammina sp., Trochamminoides sp., Pleurostomella sp., 

Marssonella cf. oxycona (Reuss), Textularia, Hedbergella sp., 

Heterohelix sp., Rotalipora sp., Quinqueloculina sp., Glanduli-

na sp., Dentalina sp. were identified. Based on the presence 

of Rotalipora sp. the interpreted stratigraphic range is from 

late Albian to late Cenomanian. Sample AS-68 (Figure 3) con-

tains an assemblage with Glomospira sp., Trochammina sp., 

Trochamminoides sp., Spiroplectinata cf. annectens (Parker et 

Jones), Spiroplectinata sp., Marssonella cf. oxycona (Reuss), 

Textularia sp. of the Cretaceous age. Sample AS-68a (Figure 3) 

yields Glomospira sp., Trochammina sp., Trochamminoides sp., 

Spiroplectinata annectens (Parker et Jones), Marssonella cf. oxy-

Figure 1: A – Geological sketch of the Eastern part of the Alps and the Rhenodanubian Flysch Zone, 
1 – location of the study area; B – Location of the Dopplerhütte and Tulbingerkogel quarries (based on 
Plöchinger and Prey, 1993; Schnabel, 2002), 1 – Allochtonous (subalpine) molasse, 2 – Northern Zone, 
3 – Greifenstein Nappe, 4 – sampling sites, 5 – roads, Q – Quaternary deposits, AS 72 – site of samples 
AS 72, AS 73, AS 74.

Figure 2: A – View of the Dopplerhütte quarry, B. View of the 
Tulbinger kogel quarry. Intercalations of marly shale between calca-
renitic limestones. 
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cona (Reuss), Textularia, Hedbergella sp. / Globigerinelloides sp., 

Quinqueloculina sp,. and gives an Albian to early Cenomanian 

age range.

4.2 Tulbingerkogel quarry
Sample AS-70a contains (Figure 4) Glomospira sp., Tro-

chammina sp., Trochamminoides sp., Ataxophragmium sp., 

Spiroplectinata annectens (Parker et Jones), Marssonella cf. 

oxycona (Reuss), Textularia, Hedbergella sp. / Globigerinelloides 

sp., Dentalina sp. that suggested an Albian to early Cenoma-

nian age. Sample AS-70b (Figure 4) yields an assemblage with 

Ammodiscus sp.,  Glomospira sp., Trochammina sp., Trochammi-

noides sp., Areno bulimina cf. preslii (Reuss), Spiroplectinata cf. 

annectens (Parker et Jones), Tritaxia gaultina (Morozova), Mars-

sonella cf. oxycona (Reuss), Textularia, Hedbergella sp. / Globige-

rinelloides sp. ?-fragments, Quinqueloculina sp., Glandulina sp., 

Lenticulina sp.,  Dentalina sp. that allowed to correlate it again 

with the Albian and early Cenomanian. 

The character of planktonic taxa in the clastic material indi-

cates that this material was primary deposited on an external 

shelf and / or on a slope of the basin (cf. Sliter, 1972, Sliter and 

Baker, 1972; Olsson and Nyong, 1984) and was later redeposi-

ted by turbidity currents to deeper parts of the basin where 

sedimentation of grey marls dominated.

4. Discussion and conclusions
The age of the samples studied can be estimated as being 

not older than Albian, on basis of the sample AS 67a with Ro-

talipora sp. and samples AS 68, 70 a, b with the index species 

Spiroplectinata annectens (Parker et Jones), and not younger 

than Cenomanian (cf. Gasiński, 1978: late Albian – early Ce-

nomanian; Szarek et al., 2000: late Albian; Tyszka and Thies, 

2001: Albian). The species Spiroplectinata annectens (Parker et 

Jones) has been recognized in marly sediments regarded as 

of late Aptian – late Albian age in the “Spherosideritic beds” 

of the West Carpathians (Salaj and Samuel, 1966). However 

the age of these beds has been later revised and changed by 

Marschalko and Kysela (1980) as Albian – Cenomanian. In the 

Stratigraphic dictionary of the Western Carpathians (Andrusov 

and Samuel, 1985) the age of the Spherosideritic beds is re-

garded as late Albian-Cenomanian. Weidich (1990) noted S. 

annectens from the ?late Aptian – late Albian (Vraconian) of 

southern Germany as well as from the middle Albian- early Ce-

nomanian of northern Germany. The occurrence of this spe-

cies is noted in the early Albian (cf. Tyszka and Thies, 2001). 

Holbourn et al. (2001) recognized this species in the late Al-

bian black shales of Site 1049 (ODP Leg. 171). In the Treatise 

by Loeblich and Tappan (1988) this species is dated as early 

Albian. Szarek et al. (2000) noted S. annectens from the late 

Albian of northeast Germany. Therefore, the bioclastic limes-

tones exposed in the Dopplerhütte and Tulbingerkogel quar-

ries, previously regarded as Neocomian, ought to be assigned 

in large parts to the Albian, and sedimentation of bioclastic 

limestones continued also during the Albian and were more 

common than suggested by Grün et al. (1972). A Cenomanian 

age seems to be unlikely as in that time interval already the 

siliciclastic carbonate-free Reiselberg Formation or Hütteldorf 

Formation had been deposited in the Rhenodanubian Flysch 

basin (e.g. Wagreich, 2008; Egger and Wessely, 2014). 

An open question is still, how the Wolfpassing Formation of 

the Northern Zone was linked with other units of the Rheno-

Figure 3. Foraminiferids from thin sections:
A, B – Marssonella cf. oxycona; C – Marssonella cf. oxycona (1). 
Quinqueloculina sp. (2); D, E, F, G, H – Spiroplectinata sp.; I – Spiro-
plectinata cf. annectens; J – Hedbergella sp. / Globigerinelloides sp. 
Tests observed in the sample AS 68a, excluding picture I., which 
shows the sample AS 68. All pictures were taken under transmitted, 
plane-polarized light. 
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danubian Flysch and with the Outer Carpathians. Schnabel 

(1992) and Oberhauser (1995) stated that Northern Zone rep-

resented a separate basin and was connected with the Silesian 

Basin of the Outer Carpathians. However, Barremian-Albian 

sediments in the Silesian Basin completely lack bioclastic lime-

stones intercalations (Ślączka et al., 2006). In later papers Sch-

nabel (2002) suggested a link between the Wolfpassing For-

mation and the succession of the Kahlenberg Nappe. Later, it 

was concluded that Northern Zone is an independent tectonic 

unit (Gebhardt, 2013). Eliáš et al. (1990) supposed a link with 

the Kurovice Klippen at the front of the Magura Nappe. How-

ever, a majority of authors, among others Sauer et al. (1992), 

Plöchinger et al. (1993) and later Egger and Wessely (2014) re-

garded the Northern Zone with its Wolfpassing Formation as 

representing the lower part of 

the Greifenstein Nappe. Picha 

et al. (2006) pointed out, that 

the Wolfpassing Formation 

shows similarities to the Hluk 

Formation from the Bile Kar-

paty Unit (Magura Nappe) of 

Barremian – Albian age which 

is made up by black shales, 

marls and bioclastic limestones 

with cherts. The Bile Karpaty 

Unit is regarded as a prolonga-

tion of the Laab Nappe (Eliáš 

et al., 1990; Picha et al., 2006), 

however according to Ober-

hauser (1995), Trautwein et al. 

(2001) and Mattern and Wang 

(2008) this unit may have been 

originally situated north of the 

Greifenstein Nappe.

The location of the source 

area(s) of redeposited material 

is also open to discussion. Clas-

tic calcareous material with the 

above described planktonic 

taxa had to be derived at least 

partly from a relatively shallow 

carbonate platform. Howev-

er, because of lack of detailed 

sedimentological data and pa-

leogeographic analysis, the ex-

act position of that area is little 

known. Tentatively, the NE 

margin of the Penninic Ocean 

connected with the southern 

prolongation of the West Eu-

ropean platform can be con-

sidered as a likely source area 

to the north. It should be tak-

en into consideration that the 

Gresten Klippen Zone, which is 

placed originally north from the Penninic Ocean, did not ex-

tend further eastward from eastern Austria – it neither exist 

in Moravia nor in the Carpathians (Picha et al., 2006). The oth-

er possibility is that calcareous clastic deposits were supplied 

from an island (cordillera) within the Penninic Ocean which 

was later completely overridden by cover-nappes of the Rhe-

nodanubian Flysch units during Alpine compressional move-

ments. 

Nevertheless based on hitherto data it is most probable that 

the Wolfpassing Formation of the Northern Zone (Tulbingerk-

ogel thrust sheet) represented a slope, base-of-slope and  /  or 

basin environment where during the Albian redeposited cal-

careous sediments prevailed with local clastic fans, and black 

shales of the “Gault” lithofacies were only subordinate. The 

Figure 4. Foraminiferids from thin sections: A – Glandulina sp.; B, G, H, K, L, W, X. – Spiroplectinata cf. 
annectens; C – Marssonella cf. oxycona; D, O, P – Hedbergella sp. Globigerinelloides sp.? – fragments;  
E, F, N, R – Trochammina sp. / Trochamminoides sp.; I, M,T – Arenobulimina cf. preslii – J. Tritaxia cf. gaul-
tina, Q – Marssonella cf. oxycona; S – Arenobulimina cf. presli (1), Textularia (2), Glandulina sp. (3).; U 
– Glandulina sp. (1), Quinqueloculina sp. (2); V – Textularia. Tests A-H, L show the sample AS 70a, others 
depict tests in the sample AS 70b. All pictures were taken under transmitted, plane-polarized light.
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depth of the Northern Zone basin was at least 3000 m. The 

presence of carbonate pelitic sediments (marls and marly 

shales) imply that the Wolfpassing Formation exposed in the 

studied quarries was deposited generally near the calcite 

compensation depth (CCD), which oscillated around 3000 m 

(below sea level, b.s.l. at the end of the early Cretaceous (Andel 

van, 1975; Andel van, et al., 1977; Hay, 1988). The older part of 

the Wolfpassing Formation, which corresponded to the Tristel 

Formation (Hauterivian  /  Barremian) from more western part 

of the Rhenodanubian Flysch and mainly represented by grey 

marls with carbonate turbidites (Egger, 1987; Hesse, 2011), was 

deposited probably slightly above CCD. In the remaining part 

of the Rhenodanubian flysch basin (Northern Penninic Ocean) 

deep-water sea environment (below CCD) prevailed during 

Albian, represented by the “Gault” lithofacies with black shales 

and during the Late Albian by the Hütteldorf Formation (Wag-

reich, 2008; Wagreich et al., 2008). The appearance of more nu-

merous intercalations of black shales in the upper part of the 

Wolfpassing Formations indicates that also the Northern Zone 

basin deepened during the upper part of the Albian.
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