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Cretaceous of eastern Austria

H.A. KOLLMANN, H. SUMMESBERGER, M. WAGREICH
With contributions of J. EGGER, H. LOBITZER, F. ROGL, D. SANDERS, R BARON-SZABO

September 1st, 2000

Cretaceous of the Rhenodanubian Flysch Zone, the Ultrahelvetic Zone and Lower
Cretaceous of the Northern Calcareous Alps in the vicinity of Salzburg

Route: Vienna - Vorchdorf - Gmunden - Salzburg - St. Leonhard

Stop 1.1. Hatschek-Quarry, Altlengbach Fm., Rhenodanubian Flysch Zone

Stop 1.2. Rehkogelgraben, "Buntmergelserie", Ultrahelveticum

Stop 1.3. Greisenbach, "Buntmergelserie", Ultrahelveticum

Stop 1.4. Leube Quarry, Gutrathsberg (Gartenau, S Salzburg), Lower Cretaceous, NCA

Overnight stop Leonharderhof, A-5083 St. Leonhard-drf)'dig, Mitterweg 14, tel. 06246-72640

September 2nd, 2000

Upper Cretaceous Gosau Group of the Northern Calcareous Alps in the
Salzkammergut

Route: St. Leonhard - Fuschl - Strobl/Wolfgangsee - Abtenau - RuBbach - Gosau

Stop 2.1. Reef Theresienstein, Strobl, Gosau Group, NCA

Stop 2.2. Postalm road, Gosau Group, NCA

Stop 2.3. Randograben, Gosau Group, NCA

Stop 2.4. Parking area Rubach, Grabenbach Fm., Gosau Group, NCA
Stop 2.5. Forest road Gosau-Zwieselalm, Gosau Group, NCA

Stop 2.6. Rote Wand, Gosausee, Gosau Group, NCA

Overnight stop: Brandwirt, A-4824 Gosau, Gosau 151, Tel.: 06136-8226

September 3rd, 2000

Cretaceous of the Northern Calcareous Alps in the Enns Valley

Route: Gosau - Hallstatt - Koppenpass - Bad Aussee - Liezen - Admont - Geséduse - Hieflau - Gams
- Groframing

Stop 3.1. Akogl road, Gams, Gosau Group, NCA

Stop 3.2. Noth gorge, Gams, Gosau Group, NCA

Stop 3.3. Radstatt road, Gams, Gosau Group, NCA

Stop 3.4. Holleitengraben, GroBraming, Tannheim Fm., NCA

Stop 3.5. Hollleitengraben, Losenstein Formation, NCA

Stop 3.6. Pechgraben, Buch-Memorial, Buntmergelserie, GroBraming, Ultrahelveticum

Overnight stop: Ennstaler-Hof, A-4463 GroBraming, Aschasiedlung 1, tel.: 07254-7615



September 4th, 2000

Cretaceous of the Northern Calcareous Alps near Vienna
Route: GroBraming - Amstetten - Alland - Wéllersdorf - Piesting - Kaltenleutgeben - Vienna

Stop 4.1. Piesting sports area, Gosau Group, NCA
Stop 4.2. Quarry Kaltenleutgeben, Lower Cretaceous, NCA
Back to Vienna ca. 18.00

Overview of the Cretaceous of the Eastern Alps

The Eastern Alps represent a highly compressed segment of the Alpine mountain chain, located
between the Rhine valley to the west and the Neogene Vienna Basin toward the east. The Eastern
Alps comprise a thrust orogen which originated within the western Tethys paleogeographic domain
due to repeated convergence between the European and the African plate. The orogenic evolution
can be divided into several stages of deformation: a Jurassic and a Cretaceous, "Eoalpine" stage,
followed by Meso- and Neoalpine deformational events during the Tertiary, from the Late Eocene
onwards. Cretaceous geodynamics are strongly discussed because of polyphase Tertiary
deformation overprinting Mesozoic structures, the incompleteness of the sedimentary record and
the less constrained palacogeographic and palaeotectonic positions of individual tectonic domains.
These led to a variety of proposed models for the evolution of the Eastern Alps during the
Cretaceous, differing especially in the inferred positions and timing of subduction zones, collisions
and suturing (e.g. CHANNELL et al., 1992; FAUPL & WAGREICH, 1992a, 2000; NEUBAUER, 1994;
VON EYNATTEN & GAUPP, 1999; WAGREICH & FAUPL, 1994; WINKLER, 1996).

Four major nappe complexes can be distinguished within the Eastern Alps (Fig. 1): (1) the Helvetic
zone, (2) the Penninic zone, (3) the Austroalpine zone and (4) the Southalpine zone. The
Austroalpine zone is subdivided into a Lower, Middle and Upper nappe complex. Within the Upper
Austroalpine zone the Northern Calcareous Alps (NCA) represent a complicated pile of cover
nappes including thick Mesozoic carbonate successions.

Alpine orogeny commenced with the closure of a Triassic Tethys Gulf (Hallstatt-Meliata Ocean)
within the Austroalpine domain during the Jurassic. Contemporaneously, the Penninic Ocean
opened by oblique rifting and spreading between the European plate and the Austroalpine
microplate, connected to the opening of the Atlantic Ocean (FRISCH, 1979). Jurassic subduction
processes in the Hallstatt-Meliata Ocean, resulted in an elevated suture zone towards the present
south of the NCA. Then the Penninic Ocean changed from a transtensional into a transpressional
regime and an accretionary structure developed to the north of the NCA. During the Albian -
Turonian, the sedimentary cover of the NCA was sheared off from its basement and stacked into a
complex nappe pile followed by deposition of the Gosau Group.

Alpine Foreland and Helvetic/Ultrahelvetic zones

The Helvetic domain comprises sedimentary strata deposited on the shelf and upper slope of the
European plate in a passive margin setting during the Cretaceous (Fig.2). Lower Cretaceous
shallow-water deposits of the Helvetic realm are exposed mainly in the western part of the Eastern
Alps.

Autochthonous Mesozoic successions, overlying the Bohemian Massif and covered by sediments
of the Molasse foreland basin (Fig.1) display a significant Cenomanian transgression onto the
European foreland (KOLLMANN et al., 1977; FUCHS & WESSELY, 1996) followed by shale



sedimentation of Late Cretaceous age. Subsidence occurred contemporaneously with the Bohemian
Cretaceous Basin, probably due to plate tectonic reorganization during Alpine convergence.

The Lower Cretaceous deposits of the Ultrahelvetic zone and the Gresten Klippen zone (Fig. 1)
are characterized by deeper-water carbonate facies, followed by a variegated shale succession
(“Buntmergelserie”) from the Albian on (e.g. Rehkogelgraben section, Stop 2). In the Paleogene
parts of the “Buntmergelserie” huge olistoliths are common (FAUPL, 1978), e.g. the granitic to
granodioritic block of the Leopold von Buch-Memorial in Upper Austria (Stop 3.5; WIDDER,
1986).

Penninic zones

The Penninic zone is subdivided into the North, Middle and South Penninic zones, which
developed due to extension and spreading between the European foreland/Helvetic zones and the
Austroalpine microplate during Jurassic (South Penninic) and Cretaceous (North Penninic) times.

During Early Cretaceous time turbiditic sedimentation began within the North Penninic
Rhenodanubian Flysch Zone. The succession started with carbonate-dominated flysch deposits,
but passed into turbidites rich in siliciclastic material in’the uppermost Early Cretaceous. The
Upper Cretaceous turbidite successions are subdivided by several thin-bedded variegated pelitic
intervals. Upper Cretaceous sandstones, especially siliciclastica-rich ones, contain gamet-rich
heavy mineral assemblages (e. g. Altlengbach Formation; see Stop 1.1, Hatschek quarry).

In the South Penninic domain, the non-metamorphic Upper Jurassic - Lower Cretaceous succession
of the Ybbsitz Zone and the Kahlenberg Nappe (DECKER, 1990; HOMAYOUN & FAUPL, 1992)
comprises calpionellid limestones with thin turbiditic interbeds passing into carbonate-dominated
flysch sediments and a siliciclastica-rich sandy interval. Turbidite deposits of the Ybbsitz zone
commonly contain chrome spinel in the heavy mineral assemblages, a significant feature of Mid-
Cretaceous flysch sediments of the South Penninic domain (e.g. POBER & FAUPL, 1988).
Metamorphic South Penninic successions are known from the Tauern Window, including huge
ophiolitic complexes and metamorphosed shales.

The opening of the North Penninic trough and the onset of turbiditic sedimentation appears to
correlate with the beginning of subduction in the South Penninic ocean. In the Helvetic domain, the
formation of a separate Ultrahelvetic zone as a mobile margin of the European plate can also be
seen as a result of extension within the North Penninic trough.

Austroalpine zones

Based on palacomagnetic data the Austroalpine domain is considered as a partly independent
microplate at the northern margin of the Apulian plate (e.g. CHANNELL et al., 1992, HAUBOLD et
al., 1999). The best documented sedimentary successions of the Austroalpine domain are preserved
within the Northern Calcareous Alps (NCA, Fig.1). Based upon a restoration of late Tertiary fault
tectonics (FRISCH et al. 1998), it is suggested, that the Eastern Alps had about half the length of the
presentday mountain chain during the Late Cretaceous.

Within the Northern Calcareous Alps deep-water carbonate facies of the Lower Cretaceous, the
Schrambach Formation, comprises Maiolica-type limestones at their base grading into a shale -
limestone facies (Stop 1.4, Leube Quarry). Resedimented clasts of shallow-water Urgonian-type
carbonates (e.g. SCHLAGINTWEIT, 1991) give evidence that platform carbonates were common
during the Early Cretaceous, but were later completely eroded.

In northern nappe complexes of the NCA (southern parts of the Reichraming and Lunz nappe),
deep-water limestones graded into synorogenic terrigenous facies of the Rossfeld Formation
during Valanginian to Aptian time (FAUPL & TOLLMANN, 1979; DECKER et al., 1987; VASICEK &
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FAUPL, 1996). This formation is composed of shales, turbiditic sandstones and locally of huge
masses of deep-water conglomerates/breccias as well as slump deposits sedimented on an active
north-facing slope. The sandstones contain considerable amounts of siliciclastic and ophiolitic
detritus. The oldest turbiditic interbeds with significant ophiolitic detritus were observed in Upper
Berriasian deposits (VASICEK & FAUPL, 1998).

With the termination of the Rossfeld sedimentation in the Aptian, the synorogenic facies shifted to
tectonically lower (northern) zones of the NCA, the Frankenfels-Ternberg-Allgau nappe system.
There, the Schrambach Formation passed into an Aptian-Albian shale succession including black
shales (Tannheim Formation, WAGREICH & SACHSENHOFER, 1999), followed by the Losenstein
Formation (middle Albian - Lower Cenomanian; KOLLMANN, 1968), which is composed of silty
shales, turbiditic sandstones and deep-water conglomerates. The terrigenous material of the
Losenstein Formation gives evidence for a new source terrain located to the north of the NCA
including ophiolitic detritus (POBER & FAUPL, 1988; VON EYNATTEN, 1996; VON EYNATTEN &
GAUPP, 1999).

The onset of the deposition of the Branderfleck Formation (Cenomanian - Santonian)
unconfomably upon external parts of the Lunz-Reichraming-Lechtal nappe system in the
Cenomanian illustrates a further step in the synsedimentary deformational history of the NCA
(GAUPP, 1982; WEIDICH, 1984; FAUPL & WAGREICH, 1992b). Basal breccias and sandstones
containing orbitolinids pass into turbiditic successions.

In the Turonian, as a consequence of the Eoalpine orogeny, most of the deformed Austroalpine
domain was lifted above sea level. In front of the Austroalpine microplate, an accretionary wedge
existed which had been formed by subduction of the Penninic ocean under a dextral transpressional
regime since the Mid Cretaceous. This wedge comprised tectonic slices of Austroalpine zones,
including high-pressure series and obducted ophiolitic complexes. The NCA, which had already
been sheared off from their crystalline basement, were situated directly behind this tectonically
active continental margin. Metamorphism was widespread during the Early Cretaceous up to the
Turonian within the Austroalpine zone (e.g. THONI, 1999).

In Late Turonian time, a new sedimentary cycle started with the deposition of the Gosau Group,
which rests unconfomably upon the Eoalpine deformed pre-Gosau sediments and metamorphic
zones south of the NCA. The Gosau Group of the NCA can be divided into two subgroups
(WAGREICH & FAUPL, 1994). The lower Gosau Subgroup (Upper Turonian - Campanian;
Maastrichtian only in the east) consists of terrestrial, mainly conglomeratic deposits at the base and
passes gradationally into shallow-marine successions. At the base, karst bauxites are present.
Sandstones and sandy limestones together with rudist-bearing limestones, storm-influenced inner
and outer shelf facies and shelf/slope transitional facies are common (WAGREICH & FAUPL, 1994,
SANDERS et al., 1997; SANDERS, 1998). Locally, high contents of ophiolitic detritus are a
conspicous feature of sandstones of this subgroup (e¢.g. Gams; WAGREICH, 1993b). The lower
Gosau Subgroup was probably deposited in small strike-slip basins (WAGREICH & DECKER, in
press)

The upper Gosau Subgroup comprises deep-water deposits, such as a shaly slope facies with
common slump deposits (Nierental Formation; e.g. KRENMAYR, 1999), and a broad variety of
deep-water clastics, deposited above or below the local calcite compensation level of the basin.
Facies distribution and palaeocurrent data of the upper Gosau Subgroup indicate a pronounced
fault-controlled relief of a generally north-facing palaeoslope. In many Gosau localities of the
NCA, a conspicuous angular unconformity separates the lower from the upper Subgroup (e.g.
FAUPL, 1983), and parts of the lower Gosau Subgroup have been eroded at this unconformity. In
contrast to the lower Subgroup, the terrigenous material of the deep-water successions comprises
predominantly metamorphic detritus. Shallow-water components, such as corallinacea, orbitoid
foraminifera, bryozoa etc., point to active shelf carbonate production in the south of the NCA
(WAGREICH & FAUPL, 1994).
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The shallow-water facies of the lower Gosau Subgroup to deep-water facies of the upper Gosau
Subgroup migrated diachronously from the Santonian/ Campanian onwards from northwest
towards the southeast of the NCA. The easternmost parts of the NCA were involved in
Maastrichtian and Paleocene times. The strong subsidence of the NCA can be explained by
subcrustal tectonic erosion, eliminating parts of the accretionary structure along the northern
margin of the Austroalpine plate (WAGREICH, 1993a, 1995).
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STOP 1.1 Hatschek quarry (cement plant) near Gmunden
| H. EGGER, with contributions of F. ROGL

Topic: Turbidites of the Rhenodanubian Flysch Zone

Lithostratigraphic Unit: Ahornleiten Member, Altlengbach Formation

Age: Maastrichtian

Tectonic unit: Rhenodanubian Flysch Zone

Location: Upper part of Hatschek quarry, Pinsdorf | km E of Gmunden (Upper Austria)

Within the Altlengbach Formation (Maastrichtian - Late Paleocene), which can reach a thickness of

approximately 1500 m, four members can be distinguished: the psammitic RoBgraben member at

| the base, the Ahornleiten member with a lot of calcareous shales, the psammitic Kotgraben member
and the Acharting member, which is rich in clayey marls. These members represent different
source areas of the turbiditic material. Generally the material of the psammitic members was
delivered from the east whereas turbidity currents dominated by calcareous material came from the
west.
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i Ahornleiten Member (Altlengbach Fm.)
L Hatschek-Quarry

MRERL legend

mud chips

cross bedding
horizontal bedding

grading

siltslone
marl(stone)

limy marl

marly limestone

carbonate-rich
sandstone
mudsione
clayey marl

silty marl
siliciclastica-rich

sandstones
(Arenites)

Fig 3. Lithostratigraphic section of the Ahornleiten member (Hatschek quarry, Pinsdorf, Upper
Austria

Typical for the Ahomleiten member are grey calcareous shales which represent Bouma Td cycles.
These layers can reach thicknesses up to 8m. Together with sandy to silty intervals at their base
isolated complete turbidites are up to 10m thick. These are the thickest turbidites known from the
Rhenodanubian Flysch. Beside of them very often incomplete (base missing) layers can be
observed. The sand/shale ratio is generally low. According to MUTTI et al (1975) C2 and D2 are the
dominating turbidite facies.
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Mudturbidites and pelagic claystone

Fig. 4. Stratigraphy and facies of the Rhenodanubian Flysch (EGGER et al. 1997)
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Fig. 5. Detailed sections from part of the members of the Altlengbach formation
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Stop 1.2 Rehkogelgraben section

H. EGGER with contributions of F. ROGL

Topic: Middle to Upper Cretaceous shales of the "Buntmergelserie" (Ultrahelvetic)
Lithostratigraphic Unit: "Buntmergelserie"

Age: Late Albian - Early Campanian

Tectonic unit: Ultrahelevtic zone, tectonic window within the Rhenodanubian Flysch zone
Location: Rehkogelgraben S of Hagenmiihle; 8 km S of Vorchdorf (Upper Austria)

\ The section of the Rehkoaelgraben
and its geographic position J‘l
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"’“‘}?E\%\ SANTONIAN
i3 172

L- CENOMANIAN

JCENOMANIAN

U-ALBIAN

L-CAMPANIAN 7ALBIAN

1: 2000

Fig. 6. Location of outcrops of the Rehkogelgraben section (from KOLLMANN & SUMMESBERGER, 1982)
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PREY (1952) has introduced the name "Buntmergelserie" (variegated shales) for the pelitic rocks of
the Ultrahelvetic zone. These rocks were deposited from the Albian to the Eocene. Due to
increasing water depths to the south the shales were replaced by claystones and might interfinger
with thinbedded turbidites and variegated shales of the Rhenodanubian flysch zone (EGGER, 1995).
Within the Rhenodanubian flysch zone a number of tectonic windows with Ultrahelvetic rocks
exist. Some of these structures are bound to internal overthrusts within the flysch nappe, the rest of
them cuts diagonally the flysch zones. The Rehkogelgraben window (Fig.7, 8) belongs to this latter
type of structures which were created along dextral strike-slip faults. The age of these faults is
probably Oligocene. In the Miocene ENE-striking sinistral strike-slip faults cut the older NW-
striking dextral strike-slip faults (Fig.7). These younger faults form eastern and western boundaries
of the Rehkogelgraben window (EGGER et al., 1997).

A good view one can get from the narrow road beside the farmhouse (Fig. 6) to steeply south-
dipping reddish shales and grey shaly limestones of Coniacian to Santonian age. The samples (180
and 181) from the outcrop at the outer bend of the small creek contained well preserved planktonic
foraminifera of Santonian age. Marginotruncana coronata (BOLLI), Marginotruncana sinuosa
PORTHAULT, Marginotruncana marginata (REUSS), Marginotruncana paraconcavata PORTHAULT
and Globotruncana lapparenti BROTZEN are the most important species (ROGL in KOLLMANN &
SUMMESBERGER, 1982).There is a tectonic boundary between Santonian rocks, grey shales and
highly bioturbated spotted shaly limestones of Cenomanian age. Sample 182 contained only badly
preserved and small foraminifera: Hedbergella cf. planispira (TAPPAN), Hedbergella cf.
delrioensis (CARSEY) and Globigerinelloides sp. . In sample 185 Biticinella breggensis
(GANDOLFI), Hedbergella planispira (TAPPAN), Clavihedbergella subcretacea (TAPPAN) and
Globigerinelloides sp. prove late Albian.

Just beside the small road bridge red shales are exposed along the creek. They are of early
Campanian age (Marginotruncana coronata (BOLLI), Marginotruncana marginata (REUSS),
Globotruncana lapparenti BROTZEN, Globotruncana bulloides VOGLER; Globotruncanita elevata
(BROTZEN) ).

STOP 1.3 Im Fleck - Greisenbach

Topic: Middle Cretaceous black shales

Lithostratigraphic Unit: "Buntmergelserie"

Age: Albian

Tectonic unit: Ultrahelevtic zone, tectonic window within the Rhenodanubian Flysch
Location: Greisenbach W Im Fleck; 8 km S of Vorchdorf (Upper Austria)

The outcrop is a continuation of the tectonic window of the Rehkogelgraben. Dark grey and black
marlstones deposited at bathyal depths prevail in the basal part of the "Buntmergelserie". Samples
yielded Albian microfaunas. Sample 1: Rotalipora subticiensis (GANDOLF), Ticinella primula
LUTERBACHER, Globigerinelloides ferreolensis (MOULLADE), Hedbergella planispira (TAPPAN)
and Hedbergella cf. simplex (MORROW). This indicates the Rotalipora subticiensis Zone of the
middle Albian. Sample 2 yielded Rotalipora subticiensis (GANDOLFI), Rotalipora ticiensis
(GANDOLFI), Ticinella praeticiensis SIGAL, Ticinella primula LUTERBACHER, Ticinella raynaudi
SIGAL, Hedbergella delrioensis (CARSEY) and Hedbergella cf. simplex (MORROW), indicating the
Rotalipora ticiensis Zone of the lower Late Albian.

Due to lack of time and difficult terrain the famous Gschliefgraben window E of Lake Traunsee
between Griinberg (Flysch) and Traunstein (NCA) cannot be visited. The Campanian mollusk
faunas (ammonites, inoceramids), echinoids, crustaceans and nannofossils have been described
recently by FRAAYE & SUMMESBERGER (1999), JAGT (1999), KENNEDY. & SUMMESBERGER
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(1984, 1999, in press), TROGER, SUMMESBERGER. & SKOUMAL (1999). The complex geological
setting was deciphered and mapped in detail by Siegmund PREY (1983)

STOP 1.4 Gutrathsbherg Quarry of Leube Cement Company/Gartenau
Compiled by Harry LOBITZER

Topic: Continuous sequence from Late Tithonian to Early Cretaceous (Late Valanginian) pelagic
limestones overlain of coarse clastic, respectively ,,Wildflysch® development.

Lithostratigraphic units: Schrambach Formation, Rossfeld Formation

Age: Berriasian - Late Valanginian, Hauterivian - 7Barremian

Tectonic unit: Schneiderwald-anticline, Staufen-Hoéllengebirge nappe, Tirolicum, NCA

Location: Gutrathsberg Quarry near St.Leonhard south of Salzburg

The quarry at Gutrathsberg (Gartenau, S Salzburg) exposes an almost 100m thick section of Late
Tithonian to Late Valanginian pelagic “Aptychus Limestones” and various distal fan sediments of
the late Early Cretacecous (Hauterivian-?Barremian). The sequence represents one limb of the
Schneiderwald-anticline. Macrofossils (aptychi, belemnites, ammonites and trace fossils) are rather
scarce. Microfossils, especially calpionellids, are abundant and relatively well preserved.
Nannofossils and calpionellids are repeatedly redeposited. The geological setting was described by
PLOCHINGER (1974, 1976, 1977). Foraminifera were studied by WEIDICH (1990), BODROGI (in
LOBITZER et al. 1994; BODROGI et al. 1999) and HRADECKA (in BOHM et al. 1997). OZVOLDOVA
(in REHAKOVA et al. 1996) documented the radiolarians. HOLZER (in PLOCHINGER, 1976), KAISER-
WEIDICH & SCHAIRER (1990), REHAKOVA et al. (1996), FILACZ (in LOBITZER et al. 1994, BOHM et
al. 1997 and BODROGI et al. 1999) and BOOROVA et al. (1999) investigated the calpionellids.
DRAXLER (in BODROGI et al., 1999) and SKUPIEN (in BOOROVA et al., 1999) documented a rich
and well preserved assemblage of dinoflagellates, pollen and spores. The nannoplankton was
studied by STRADNER (1961) and KNAUER, EGGER and STRADNER (in BODROGI et al., 1999).

The uppermost level in the southeast exposed allodapic coarse-grained “Oberalm Basal Breccia”
with clast sizes up to 10cm is according to BOOROVA et al. (1999) of Upper Tithonian age
(Crassicollaria zone, Intermedia Subzone).

The Late Tithonian - Early Berrasian Oberalm Formation is a deeper-water limestone sensu
WILSON (1969) and GARRISON & FISCHER (1969): grey, cherty, dm-bedded micritic with
comparatively few allodapic or clayey intercalations of Barmstein Limestone (STEIGER 1981).
REHAKOVA et al. (1996) proved the Kimmeridgian and Early Tithonian age of the Oberalm
Formation. The microfauna of the Oberalm Formation itself is dominated by radiolarians and
calpionellids. A poor foram-assemblage (Lenticulina-Spirillina-Zone sensu WEDICH, 1990) is
characteristic for the Oberalm- and Schrambach Formation as well. Lamellaptychus beyrichi
(OPPEL) and Punctaptycus punctatus VOLZ indicate Tithonian-Early Berriasian age of the Oberalm
Formation (VASICEK in BOOROVA et al., 1999).

The Barmstein Limestone intercalations within the Oberalm Formation contain a diverse fauna of
foraminifera (det. BODROGI) with Protopeneroplis trochangulata SEPTFONTAINE, Conicospirillina
basiliensis MOHLER, Nautiloculina oolithica MOHLER, Pseudocyclammina lituus YOKOYAMA,
Trocholina alpina (LEUPOLD), Nubecularia reicheli RAT etc., which indicates Early Berriasian age.
Calcareous algae (det. BODROGI), e.g. Clypeina jurassica FAVRE, Salpingoporella annulata
CAROZZI, Cayeuxia anae DRAGASTAN and other biota, e.g. Tubiphytes morronensis CRESCENTI
and Bacinella irregularis RADOICIC are characteristic for the allodapic Barmstein interlayers.
According to LOBITZER (in BOHM et al., 1997) the Plassen carbonate platform persisted from
Upper Jurassic to the Early Cretaceous terminating earliest in the Early Berriasian. It is the source
area of the material redeposited as Barmstein Limestone. SCHLAGINTWEIT & EBLI (1999)
confirmed Early Cretaceous age for the analogous Plassen Limestone of the Trisselwand (Bad
Aussee, Styria).
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The Oberalm Formation grades into the Middle/Late Berriasian Schrambach Formation - as
indicated by calpionellid assemblages. In the latter the chert content decreases, allodapic interlayers
are absent while the number of marly/clayey intercalations increases. In the upper part of this
sequence — below the Anzenbach Subformation — forams (det. BODROGI) indicate (Early)
Valanginian age: Dorothia cf. zedlerae MOULLADE, D. cf. trochus (REUSS), D. cf. kummi
(ZEDLER), Spiroloculina sp., Lenticulina ouachensis ouachensis SIGAL, Pseudonodosaria sp.
According to FILACZ (in BODROGI et al. 1999) also calpionellids, e.g. Cadosina cf. vogleri, a.o.,
confirm the Early Valanginian age, while BOOROVA et al. (1999) and REHAKOVA et al. (1996)
consider the Anzenbach Subformation still as Late Berriasian (Calpionellopsis Zone).

The Anzenbach Subformation grades into the Lower RoBfeld Formation. Tintinnid-Radiolarian-
Foram assemblages with Paalzowella feifeli (PAALZOW), Calpionellopsis sp. and the aptychi point
to Middle Valanginian age. The uppermost shaly limestones of the Lower RoBfeld Formation
yielded Lamellaptychus trauthi RENZ & HABICHT and L. cf. mendrisiensis RENZ & HABICHT
(VASICEK in BOOROVA et al., 1999) which indicate lower Late Valanginian.

The clastic Upper RoBfeld Formation comprises arenitic/fine-brecciated limestones with coarse-
clastic “Wildflysch” intercalations. The nannoflora with Cruciellipsis cuvillieri, Watznaueria
barnesae, cf. Polycostella beckmanni, Parhabdolithus embergeri and Nannoconus steinmanni (det.
SVABENICKA) and a poor foram-assemblage dominated by agglutinated taxa, e.g. Saccamina sp.,
Dorothia kummi (ZEDLER);, Ammodiscus tenuissimus GUEMBEL), Psammosphaera sp. and a few
calcareous forams, as Lenticulina nodosa (REUSS), L. sp. and Vaginulina arguta REUSS suggest
Late Valanginian/Hauterivian age (HRADECKA in BOHM et al., 1997).

Further fossil content comprises rhodophyta (Archaeolithothamnium sp., A.rude LEMOINE,
Solenopora sp.) and crinoids (BODROGI, 1999). Calpionellids (e.g. Calpionellopsis nowaki,
Calpionella alpina, Crassicollaria sp., Cadosina sp.) indicate Hauterivian age. The age of the
“Wildflysch” olistholites is inferred as Hauterivian-Barremian (WEIDICH, 1990; BODROGI et al.,
1999). SKUPIEN (in BOOROVA et al., 1999) reports the dinocyst Nexosispinum vetusculcum -
indicating Hauterivian.

Fig. 8. The Leube quarry at Guthratsberg, St. Leonhard, Salzburg. Lower Cretaceous
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Saturday, September 2™

Upper Cretaceous Gosau Group of the Northern Calcareous Alps in the
Salzkammergut

STOP 2.1. Coral reef Theresienstein /Strobl am Wolfgangsee
D. SANDERS & R. BARON-SZABO

Topic: Upper Cretaceous coral reef and associated shallow-water bioclastic limestones

Lithostratigraphic unit: "Theresienstein Formation", lower Gosau Subgroup

Age: Coniacian?

Tectonic unit: Sparber unit (Tirolicum), NCA

Location: Rock walls immediately below and southward of the viewpoint , Theresienstein® at right
flank of the debouch of Strobler Weissenbachtal, village Weissenbach near Strobl am
Wolfgangsee (Salzburg, Austria).

The coral reef at the Theresienstein probably was originally underlain by a poorly exposed ?Upper
Turonian - Coniacian succession of neritic shales and sandstones. Up-section and separated by a
gap in outcrop, the Theresienstein Formation is overlain by a succession of deep-water shales
(Nierental Formation).

The Theresienstein Formation comprises the most spectacular Upper Cretaceous coral reef in the
Eastern Alps. In its lower part, the Theresienstein Fm consists of poorly exposed shaly limestones
rich in rudists (Vaccinites spp., radiolitids, Plagioptychus) and relatively small-sized scleractinians.
Above the weathering surface, the major part of the formation consists nearly throughout of
boundstone of lamellar-encrusting corals (up to more than a metre in size) and, subordinately,
hemispherical corals and columnar corals. The corals are only scarcely encrusted and scarcely
bored. Nearly all corals show thamnasterioid or plocoid arrangement of polyparia. Investigations
under way indicate that, despite the extreme abundance and large size of the corals, the assemblage
consists of only about 12 genera. Rudists are accessory, and occur as isolated specimens and
clusters of hippuritids, a few Plagioptychus and radiolitids. No evidence for substantial marine
cementation nor for steep clinoforms was found. In the topmost part of exposure, the coral
limestone is overlain by an interval a few meters thick of shallow-water bioclastic limestone
(mainly packstones to grainstones) with a few disoriented rudists.

The vertical succession from shaly, coarse bioclastic limestones at the base into an interval of pure
coral boundstones and, at the top, to pure shallow-water bioclastic limestones indicates upward
shoaling. The absence of clinoforms might suggest that the reef was of a relatively gentle
syndepositional relief. Despite the abundance of well-preserved corals and the scarce and thin
encrustations, the paucispecific composition of the coral fauna combined with the foliose-
encrusting growth forms and the prevalence of thamnasterioid and plocoid arrangement of
polyparia all suggest that the community grew under suboptimum ecological conditions. By the
thickness of the coral reef, as well as by the extreme abundance and large size of the corals, the
“Theresienstein reef" stands unique in the Eastern Alps.
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The type locality of the Gosau Group, the Gosau Valley area

Upper Cretaceous deposits of the area of Gosau (Upper Austria), RuBbach, Abtenau (Salzburg)
comprise the type locality of the Gosau Group. Historical descriptions include LILL von
LILIENBACH 1830, SEDGWICK & MURCHISON 1832, REUSS 1854,

The basin fill comprises about 1000 m of Upper Turonian to lowermost Campanian terrestrial and
shallow-water sediments of the lower Gosau Subgroup, which are unconformably overlain by more
than 1200 m thick deep-water deposits of the upper Gosau Subgroup (Fig. 9). The upper Gosau
Subgroup clearly seals Upper Turonian-Santonian basin bounding structures, as deep-water
deposits of the UGS onlap the Triassic substrata (WAGREICH, 1988 b). A reconstruction of the
basin geometry of the lower Gosau Subgroup results in an original basin about 8 to 10 km wide and
10 km long. If similar Cretaceous deposits in the area of Abtenau are included the composite Upper
Cretaceous basin extended at least over 25 km.

The biostratigraphy, lithostratigraphy and sedimentology of the basin fill have been discussed in
detail by HOFLING (1985), TROGER & SUMMESBERGER (1994), SUMMESBERGER & KENNEDY
(1996), WAGREICH (1988a,b, 1998) and SANDERS et al. (1997) based on WEIGEL (1937) and
KOLLMANN (1982 a). At the base an up to 350 m thick interval of red alluvial conglomerates
(Kreuzgraben Fm.) of probably Late Turonian age is overlain by a transgressive succession of
shallow-marine shales and backstepping coarsening-upward paracycles of the Upper Turonian to
Coniacian Streiteck Fm. Conglomerates of the Kreuzgraben Fm. were interpreted to record
progradation and retrogradation of alluvial fans whereas parasequences of the Streiteck Fm. are the
result of fan-delta progradation (WAGREICH 1988 b, 1998). Foraminiferal assemblages suggest
water depths of about 150 to 300 m at maximum flooding in early Santonian time, at the base of
Grabenbach Fm. Storm-influenced shelf and near-shore sediments of up to 500 m, including
rudist bioherms (HOFLING, 1985), fill the basin in Santonian to early Campanian times, but are
interrupted by a short erosional phase in early Campanian time (Grabenbach, Hochmoos and
Bibereck Formations). The overlying upper Gosau Subgroup starts with a sandstone-rich turbidite
fan interval (Ressen Fm., Lower Campanian), followed by (hemi)pelagic shales and marly
limestones (Nierental Fm., Upper Campanian - Maastrichtian) and a turbiditic interval
(Zwieselalm Fm., Upper Maastrichtian-Paleocene/Eocene).

17



Lower
Eocene € Conglomerates
U °© Sandstones
P plper S Grey marlstones
| 200eenel 1 2 o | (Turbidites) — -1 — —-K/T boundary Elendgraben - — —
E |250m )
Maas- |[ao| N E
triCht - ————————— %
o £
= =
o E _ 8
'g L | Redto 3
0 © yellowish—grey ] &
= marlstones 42 *
(O]
5| @ |%Em g Stop 2.6.
; g = % Belemnitelia g%ksgu-
= |° 1@ see; view
cU (5 “-
Q. T
E g_ £ | Conglomerates
‘U o| £ | Sandstones
Q % | Shales
2| 8 | (Turbidites)
£ | 300m
Bibereck| Shales '
Fm. Sandstones 100-200 m [E L Inoceramus muelleri
Sandkalkbank Mb. 20 m C_ fg%%iggg:rraag .
. Hofergraben Mb. I
£ Fossil?ferous Stop 2.5.
- | soft shales 50-200 m i Forgst
udists
8 | Hochmoos Mb. rZ?n?iesel-
= o Trochactaeon
£ | Fossiliferous alm
8 | mudstones and Nerinea
T
o sandstones Texanites quinquenodosus
= 250 m
B 2
« o :
- — T -
C o :
o el : .
= w| € = Stop 2.3.
© o g Muniericeras gosauicum Rando-
@ c:’u § Shales with = graben
w| < | Stormlayers 5
ol § |[8300-500'm } ©
re 2
G| ¢ ©
O] o
= -
© :
= :
3 st Cladoceramus undulatoplicatus|
I ' = Texani ' nodosus
Coniacian| ~[2t®"eck| Conglomerates 0-50 m \\ Ai’gggﬁgﬁ’fgg&g Stop 2.4.
- - Coalseam Frrz im0 =™t Barroisiceras haberfelineri Parking
© 9 - : RuBbach
— © Polymictic cco5 s =
= o | conglomerate = |Zes=cscos]
e N |200m :
3 9 =
= N L

Fig. 9. Composite lithostratigraphic section of the Gosau Group of Gosau and Russbach including a selection of
macrofossils; after Weigel (1937), Summesberger (1979), Kollmann (1980, 1982 a), Summesberger in: Matura &
Summesberger (1980)



STOP 2.2 Postalm road, Rigaus-Abtenau, Gosau Group

Topic: section through the upper part of the Gosau Group; sequence boundary on top of Hochmoos
Formation; red shaly limestones of Nierental Formation; Zwieselalm Formation.

Lithostratigraphic units: Gosau Group, Hochmoos Fm., Bibereck Formation, Nierental Formation

Age: Late Santonian - Campanian - Maastrichtian

Tectonic unit: Lammer unit (Juvavicum?, boundary to Tirolicum), NCA

Location: Postalm roadcut (Salzburg) near Rigaus, 7 km NNW of Abtenau (Salzburg)

The boundary between the lower Gosau Subgroup and the upper Gosau Subgroup is characterized
by short-time uplift and erosion, followed by fast subsidence into bathyal depths. The section at the
Postalm road starts within shallow marine sandstone and shales of the Hochmoos Formation (lower
Gosau Subgroup). Fan-delta conglomerates dominate in the upper part of the Hochmoos
Formation. On its top a distinct brownish Goethit-bearing layer indicates subaerial exposure. Based
on strongly increasing amounts of planktonic foraminifera the following 3 m thick grey shales of
the Bibereck Formation record rapid deepening. The Bibereck Formation shows onlap geometries
from the basin center near Gosau to the basin margin at the Postalm road. Foraminifera indicate the
asymetrica-elevata concurrent range zone assigned to the lower part of the early Campanian.
Nannofossils indicate CC17b by the presence of Calculites obscurus and curved Lucianorhabdus
cayeuxii, The Nierental Formation (upper Gosau Subgroup) is characterized by red shaly
limestones grading into a limestone-turbidite interval. The red marly limestones (carbonate
contents 67 - 80 %) are interpreted as (hemi)pelagites (KRENMAYR, 1996). Percentages of
planktonic foraminifera of the total sediment are more than 10%. No grain size trends within the
siliciclastic fraction was detectable. Sedimentation rates are about 25 mm/1000a. Fragments of
inoceramids concentrated by bottom currents increase upsection. In the upper part of the section,
mm-thick grey, fine sandstone to siltstone turbidite layers are intercalated. They represent distal
turbidites of a small, but sandstone-rich deep-water fan of the Ressen Formation of the Gosau area.
Biostratigraphic data are based on moderately preserved nannofossil assemblages, which indicate a
complete Campanian section from CC18 (FO of Broinsonia parca) to CC23.
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STOP 2.3 Randograben NE RuBbach

Topic: Section within the lower Gosau Subgroup; red terrestrial conglomerates of alluvial fans, fan-
delta sediments, shelf shales and tempestites, rudist biocherm

Lithostratigraphic units; Kreuzgraben Formation, Streiteck Formation, Grabenbach Formation,
Hochmoos Formation (lower Gosau Subgroup)

Age: Late Turonian - Santonian

Tectonic Unit: Dachstein Nappe (Juvavicum), NCA

Location: section along the forest road Randobach, NW RuBbach (Salzburg)

Outcrops within the Randograben provide a complete section within the lower part of the lower
Gosau Subgroup. Outcrops include fan-delta conglomerate cycles of the Streiteck Fm., shelf shales
with a few sicliciclastic tempestites of the Grabenbach Fm. and fossiliferous marls and limestones
of the Hochmoos Fm.

Walk downstream (stratigraphically upwards) from the forest road junction close to a rotten bridge
which leads to the Stocklwaldgraben (not visited).

Fig. 12. The
Coniacian/Santonian
boundary in the
Stocklwaldgraben, a
subsidiary of the
'Hemitissotia’ Randograben. Top
# tanoo Coniacian is proved by
0341
the occurence of
*Texanites Volviceramus involutus,
ol s basal Santonian by the

Sphenoceramus
[T “cardissoides co-occurrence of

—— TR EPRNS . Texanites
= #| Volviceramus ;
P quinquenodosus,

Sphenoceramus
cardissoides and
Cladoceramus
undulatoplicatus;
JHemitissotia’ randoi is a
useful local marker of the
Lower Santonian, After
TROGER &
SUMMESBERGER (1994).
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Itinerary:

1. Overgrown exposure in Streiteck formation with fine conglomerates and clayey intercalations
with coal seams (Coniacian).

2. Roadside exposure in basal Grabenbach formation possibly of top Coniacian age with abundant
Acteonelia laevis

3. Exposures in the streambed, visit depending on water conditions: relatively fossiliferous
Grabenbach Formation

Fossil list (after TROGER & SUMMESBERGER 1994):

Inoceramids:

Cladoceramus undulatoplicatus (ROEMER)
Platyceramus cycloides cycloides (WEGNER)
Sphenoceramus cardissoides (GOLDFUSS)

Ammonites

Parapuzosia daubreéi (GROSSOUVRE)
‘Hemitissotia’ randoi GERTH

Texanites quinquenodosus (REDTENBACHER)

All fossils are indicative of Lower Santonian.

4. Below the 2™ bridge an 80 m coarsening upward cycle within the Hochmoos Fm. grades from
silty shales to sandstones and ends with fine conglomerates. The sandstones are strongly
bioturbated, including Ophiomorpha- and Thalassinoides-burrows and show shell-layers at their
bases and hummocky cross-stratification. The microfauna is predominated by miliolids and
ostracods. Nannofossil data indicate CC16 to CC17 by the presence of Lucianorhabdus cayeuxii
and rare Calculites obscurus. Bivalves (Pinna, Pholadidae) in life position.

5. 70 m upstream from the first bridge over the Randobach creek.
Hard sandstone on the left side of the riverbed containing:

Muniericeras gosauicum (HAUER)
Texanites quinquenodosus (REDTENBACHER)
Baculites sp.

Fossils are typical of Santonian (possibly middle Santonian) age.

STOP 2.4 Parking area RuBbach

Topic: Tempestites and shales of the Grabenbach Formation; transgression onto Triassic limestones
Lithostratigraphic unit: Grabenbach Formation

Age: Early Santonian

Tectonic Unit: Dachstein Nappe (Juvavicum)

Location: parking area of cable car to Horneck, SW RuBibach (Salzburg)

At the parking area of the cable car RuBbach/Horneck a reduced succession of the lower Gosau
Subgroup is exposed. A thin interval of conglomerates and coals is followed by shales and fine
grained sandstones of the Grabenbach Formation. Inoceramids prove an early Santonian age.
Planktonic foraminifera give evidence for the Dicarinella concavata-Zone, nannofossils indicate
standard zone CC14/15 (e.g. Marthasterites furcatus, Micula decussata). Sandstones of the
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Grabenbach Formation show features of tempestites (e.g. small-scaled hummocky cross
stratification, wave ripples, flute casts). Provisional fossil list: cf. Cladoceramus undulatoplicatus
(ROEMER), cf. Platyceramus cycloides cycloides (WEGNER), Gaudryceras sp., Eupachydiscus sp.

Fig. 13. Ammonites of the Lower Gosau Subgroup of the Randograben. 1. ,, Hemitissotia“ randoi
GERTH, Randograben, Lower Santonian 2. Muniericeras gosauicum (HAUER), Randograben,
Russbach; middle Santonian.
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Fig. 14. Inoceramids from the Lower Gosau Subgroup 1. Cordiceramus muelleri muelleri
(PETRASCHECK) . 2. Cladoceramus undulatoplicatus (ROEMER). 3. Sphenoceramus cardissoides
(GOLDFUSS). 4. Volviceramus involutus (SOWERBY). 5. Platyceramus cycloides ahsenensis (SEITZ)
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Fig. 15. Russbach, parking area at the cable car station (Hornspitzbahn). Basal Grabenbach

Fm. With ammonites and inoceramids, resting upon layers of shales with pebbles, coalseam, corals,
gastropods (possibly equivalent to Streiteck Fm.). Transgression upon Triassic rocks (right side),
overlain on top by Pleistocene moraine with ,,scratched boulders®.

STOP 2.5 Forest road into the Finstergraben N of the village Gosau

Topic: sandy to silty shales with macrofauna

Lithostratigraphic unit: Hochmoos Formation

Age: Late Santonian

Tectonic Unit: Dachstein Nappe (Juvavicum)

Location: Forest road into the Finstergraben N of village Gosau (UpperAustria)

Outcrops along a forest road into the Finstergraben show conglomerates and silty to sandy shales of
the Hochmoos Formation. The marls are fossiliferous. The marls of the Hochmoos Formation are
interpreted as shallow marine pelitic deposits of the transition zone between the nearshore and the
offshore area. Sandstones of the Hochmoos Formation include nearshore/shoreface sediments,

often burrowed by Ophiomorpha-type burrows. Immediately above the silty shales the sandstone of
the about 20 m thick Sandkalkbank Member is visible. It yielded an abundant mollusk fauna. with
23 gastropod taxa (KOLLMANN 1980), 50 bivalve taxa (DHONDT 1984) and 22 ammonite taxa
(SUMMESBERGER, 1979, 1980, 1992 a; WIEDMANN 1978). Pinna in life position and the articulated
infauna of bivalves indicates a soft substratum and a low water energy level together with a fast
sedimentation rate. Inner shelf conditions were concluded. Long transport can be excluded as
ammonites are preserved in general with the bodychambers. The stratigraphic position at the top of
the Late Santonian is based upon correlation of the heteromorph ammonite Boehmoceras with the
Miinster basin (Germany) endorsed by micropalacontological data (WEISS,1975; see WAGREICH
1988 a). Palacobiogeographical connections to the Miinster basin, North America (Gulf coast,
Western Interior), Japan and Madagascar indicate a worldwide system of open waterways in Late
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Santonian times. Subtropical to tropical climate can be concluded from the occurrence of
hermatypic corals and rudists in the Hochmoos Formation. The gastropod Pleurotomaria indicates
the presence of cooler water temperatures at slightly greater depths; scaphitids and belemnites are
absent. Biostratigraphically the Sandkalkbank Member of the Hochmoos Formation belongs to the
recently established Upper Santonian Boehmoceras arculus zone (KAPLAN & KENNEDY 2000).
The occurrence of Boehmoceras arculus (MORTON) allows precise correlation to the Miinster basin
(Germany) and to the Tombigbee Sand of Mississippi and Alabama (USA; KENNEDY & COBBAN
1991). Sponges, corals, brachiopods, nautiloids, crustaceans are presently undescribed

Gaudryceras mite (HAUER)

Pseudophyllites latus (MARSHALL)
Damesites compactus (VAN HOEPEN)

? Parapuzosia cf. seppenradensis (LANDOIS)
Kitchinites stenomphalus SUMMESBERGER
Hauericeras (G.) gardeni (BAILY)
Eupachydiscus isculensis (REDTENBACHER)
Nowatkites draschei (REDTENBACHER)
Eulophoceras austriacum (SUMMESBERGER)
Placenticeras polyopsis (DUJARDIN)
Placenticeras maherndli SUMMESBERGER
Placenticeras paraplanum (WIEDMANN)
Reginaites gappi WIEDMANN
Hyphantoceras (?) amapondense (VAN HOEPEN)
Nostoceratide gen. et sp. indet. (? Jouaniceras)
Glyptoxoceras cf. rugatum (FORBES)
Glyptoxoceras cf. tenuisulcatum (FORBES)
Baculites fuchsi REDTENBACHER

Baculites tanakai MATSUMOTO & OBATA
Baculites sp.

Boehmoceras arculus (MORTON)
Boehmoceras krekeleri (WEGNER)

Tab.1. Ammonites of the Sandkalkbank Member (SUMMESBERGER 1979, 1980, 1992 a;
WIEDMANN 1978; with alterations)

Pleurotomaria sp.

Bathrotomaria subgigantea (D’ORBIGNY)
Keilostoma tabulata (ZEKELI)
Climacopoma quadrata (SOWERBY)
Torquesia rigida (SOWERBY)
Exechocirsus reticosus (SOWERBY)
Quadrinervus subtilis (ZEKELI)
Cyphosolenus sp.

Helicaulax gibbosus (ZEKELI)
Xenophora plicata (ZEKELI) °
Pseudamaura sp.

Lunatia semiglobosa (ZEKELI)
Mesorhytis cancellata (SOWERBY)
?Palaeopsephaea sp.

Fusinus reussi (ZEKELI)

Fusinus subabbreviatus (ZEKELI)
Woodsella turbinata (ZEKELI)

Fuside indet.

Tudicla indet.

Volutide indet.
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Gosavia squamosa (ZEKELI)
Licoarenus sp.
Acteonella elongata KOLLMANN

Tab.2. Gastropods of the Sandkalkbank Member (KOLLMANN 1980)

Nucula concinna SOWERBY

Nucula redempta ZITTEL

Nucula cf. N. stachei ZITTEL

Arca aquisgranensis J. MUELLER
Barbatia? Inaequidentata (ZITTEL)
Cucullaea cf. matheroniana (D’ORBIGNY)
Limopsis calva SOWERBY

Glycymeris marrotianus (D’ORBIGNY)
Glycymeris noricus (ZITTEL)

Inoperna flagellifera (FORBES)

Modiolus typicus (FORBES)

Modiolus capitatus (ZITTEL) .
Modiolus cf. siliquus (MATHERON)
Pinna cf. cretacea (SCHLOTHEIM)
Gervillia solenoides DEFRANCE
Gervbillaria neptuni (GOLDFUSS)
Pseudoptera raricosta (REUSS)

Aguileria ? falcata (ZITTEL)
Cordiceramus muelleri (PETRASCHECK)
Sphenoceramus angustus (BEYENBURG)
Platyceramus cycloides ahsenensis (SEITZ)
Camptonectes virgatus (NILSSON)
Merklinia septemplicata (NILSSON)
Neithea coquandi (PERON)

Spondylus coquandianus D’ ORBIGNY
Spondylus requienianus MATHERON
Plagiostoma cretaceoum (WOODS)
Pycnodonte vesiculare (LAMARCK)
Ceratostreon pliciferum (DUJARDIN)
Mutiella ? coarctata (ZITTEL)

Astarte similis (MUENSTER in GOLDFUSS)
Crassatella macrodonta (J. SOWERBY)
Granocardium productum (J. SOWERBY)
Linearia costulata (GOLDFUSS)

Icanotia impar (ZITTEL)

Proveniella testacea (ZITTEL)
Ambocardia planidorsata (ZITTEL)

Pitar s.1. matheroni 7 (ZITTEL)

Cytherea cf. polymorpha (ZITTEL)
Cyprimeria ? discus (MATHERON)
Legumen martinianus (MATHERON)
Cyclorisma ? dubiosa (ZITTEL)

Corbula ? angustata J. SOWERBY
Pholadomya nodulifera ? MUENSTER in GOLDFUSS
Cercomya ? producta (ZITTEL)

Poromya frequens (ZITTEL)

Tab.3. Bivalves of the Sandkalkbank Member (DHONDT 1984)
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Fig. 16. Ammonites of the Late Santonian Sandkalkbank Mb., Hochmoos Fm, 1. Placenticeras
polyopsis (DUIARDIN), 2. Placenticeras maherndli (SUMMESBERGERY), 3. Boehmoceras arculus
(MORTON)
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Fig.17. Eupachydiscus isculensis (REDTENBACHER), holotype of the type genus, Santonian, Bad
Ischl, Upper Austria; under care of Oberdsterreichisches Landesmuseum, Linz;
photo: W. J. KENNEDY, 1986.
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STOP 2.6 Lake Gosausee in the Gosau valley.

Topic: Dachstein scenery; Triassic of the NCA; Nierental Formation of the Rote Wand section
Lithostratigraphic unit: Nierental Formation

Age: Campanian - Maastrichtian

Tectonic Unit: Dachstein Nappe (Juvavicum), NCA

Location: parking area of Gosausee cable car near Gosausee (UpperAustria)

View and photo stop

The scenery of the lake Gosausee and the Hohe Dachstein (3004/2996 m) is one of the most
spectacular views of the Salzkammergut. The Triassic carbonates sourrounding the lake comprise
reef limestones of the Dachsteinkalk at the Gosaukamm, bedded Dachstein limestone of the
Dachstein itself and transitional basinal limestones (Potschenkalk).

The not so famous view from the Gosausee to the north shows the "Rote Wand": interbedded
hemipelagic and turbiditic red and grey shaly limestones of the Nierental Formation (Late
Campanian-Maastrichtian-Danian), including a complete KT-boundary section. Nannofossil
biostratigraphy (WAGREICH & KRENMAYR, 1993) prove significant diachroneity of red,
(hemi)pelagite rich intervals even in nearby sections, thus indicating the predominance of local
factors (tectonics, sediment supply) in the control of pelagic intervals rather than eustatic sea-level
changes.
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Fig. 18. Nannofossil biostratigraphy of the Rote Wand section (WAGREICH & KRENMAYR, 1993)
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Fig. 19. “Rote Wand”, escarpment of Nierental Formation. From the viewpoint at Lake Gosausee.

Sunday, September 3"

Cretaceous of the Northern Calcareous Alps in the Enns Valley

The journey from Gosau to Gams pas 5 through the Salzkammergut, a both historically and
geologically famous area between Upper Austria, Salzburg and Styria. Classical Triassic geological
sites include the type locality of the Hallstatt limestones (Cultural World Heritage of the
UNESCO), the Pétschenpass and the Bad Aussee area. Within the Enns valley we approach the
Paleozoic basement (Greywacke Zone) and metamorphic units at the southern margin of the NCA.
The Enns valley follows a prominent Neogene sinistral E-W- strike slip fault (Salzach-Ennstal-
Geséuse-Fault or SEMP) in connection with lateral extrusion of the central part of the Eastern Alps.
Afterwards the Enns valley enters again the NCA in the Gesduse gorge between Admont and
Hieflau and turns northward to Mooslandl/Gams.

The Gosau Group of Gams

The Gosau Group of Gams consists of a terrestrial to shallow-marine part of Late Turonian to Early
Campanian age (lower Gosau Subgroup) and deep-marine Campanian to Lower Eocene deposits
(KOLLMANN, 1963, 1964; upper Gosau Subgroup). Outcrops of the lower Gosau Subgroup are
more or less restricted to the western part of the E-W-elongated outcrop belt ("western basin" of
KOLLMANN, 1964; KOLLMANN & SUMMESBERGER, 1982). The following lithostratigraphic units
could be distinguished based on KOLLMANN (1964):

(1) A basal unit of red alluvial conglomerates up to 70 m thick (Kreuzgraben Formation).
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(2) A succession of shales and clays with rarely intercalated sandstones, and coaly clays, containing
marine fossilscoaland jet. (Schonleiten Fm.; KOLLMANN & SACHSENHOFER, 1998).

(3) A succession up to 400 m thick of grey shales containing coal seams, sandstone with
serpentinite sands, Trochacteon and rudist limestones ("Noth Formation"; Upper Turonian; SIEGL-
FARKAS & WAGREICH 1997).

(3) Several hundred meters of grey silty shales with rare sandstone tempestites (Grabenbach
Formation; Upper Turonian - Santonian).

(4) A transgressive series of conglomerates and sandstones and grey shales (Krimpenbach
Formation, Late Santonian - Late Campanian age, SUMMESBERGER et al., 1999).

(5) Deep-water shales and turbidites of the Nierental Formation and Zwieselalm Formation,
including olisthostromes (Late Campanian — Early Eocene).
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Fig. 20. Sketch map of sites in the Gams basin (after SUMMESBERGER & KENNEDY, 1996).
1. Radstatt (site of B. haberfellneri, Didymotis; stop 3.3 ). 2. Langriedler farmhouse. 3.
Site with Trochactaeon lamarcki and rudist biostrome next to abandoned coal mine (stop
3.2). 4. Marine transgressive series with molluscs; abandoned coalmine (stop 3.1). 5.
Section at the abandoned jet mines (optional stop).
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Chmno‘straligraphy Biostratigraphy NW Germany Inoceramid assemblage zones 1Z Range of Gams Inoceramids
EARLY MAASTRICHTIAN | Lanceolata Zone ;
Grimmensis/Granulosus Zone :
Langei Zone :
Polyplocum Zone Cat. haldemensis Zone 33
LATE CAMPANIAN Vilgaris Zone I~ Unnamed Zone
Basiplana/Spiniger Zone Cat. vorhelmensis Z. - Inoc. agdjakendsisZ. | 32
Conica/Mucronata Zone Cai. beckumensis Zone 31
Gracilis/Mucronata Zone
Conica/Gracilis Zone Sph. sarumensis Zone -
Papillosa Zone 30
Cat. dariensis Zone
EARLY CAMPANIAN Senonensis Zone
Pilula/Senonensis Zone
Pilula Zone
Lingua/Quadrata Zone . ]
Cromdarguadvats Zone Sphe. patootensiformis Zone 29 70 M.
LATE SANTONIAN Marsupites/Granulata Zone 1 Fis

Biostratigraphical range of the sites Krimpenbach,
Wentneralm I and Wentneralm IT on the NW German
" biostratigraphical zonal scheme including the Sub-
hercynian Cretaceous and the Miinsterland Basin
according to CHRISTENSEN (1988, 1997), ErRNST
(1964, 1970 b, 1972, 1974), PETRASCHECK (1906),
RIEDEL (1931), ScHuLz & ScHMID (1983), ScHULZ
(1979), ULsrICH (1971) and unpublished data.

Sphe - Sphenoceramus
Sph. - Sphaeroceramus
Cat. - Cataceramus

Inoceramid zones after WALASZCZYK
(1997), 1Z Inoceramid zones afler
TROGER (1989), TROGER et al.

(this volume),

Cordiceramus muelleri c. germanicus (HEINZ)

Selenoceramus cl. inflexus (BEYENBURG)
Cataceramus sp. aff. balticus (). BOHM)

Sphenoceramus sp. aff. angustus (BEYENBURG)
Cataceramus balticus c.haldemensis (GIERS)
Inoceramus cf. bosenbergensis WALASZCZYK

Selenoceramus inflexus (BEYENBURG)
Cataceramus balticus (BOHM) subsp. indet.
Endocostea sp. afl. impressa (D' ORBIGNY)
Inoceramus sp. aff. borilensis JoLkICEV

Inoceramus planis MUNSTER

Krimpenbach

Wentneralm | Wentneralm I1




STOP 3.1 Lower Gosau Subgroup along the Akogl forest road

Topic: Basal sediments of the Gosau Group of the Gams area, red conglomerates and coal-bearing
clay and shales, marine mollusks, jet.

Lithostratigraphic unit: Kreuzgraben Formation, Schonleiten Fm. (lower Gosau Subgroup)

Age: Late Turonian

Tectonic unit; Untersberg nappe / Goéller nappe (Tirolicum), NCA

Location: first bend of forest road to Akogl E of Gams (Styria)

Along the Akogl forest road several outcrops are situated within the basal strata of the Gosau
Group of Gams. At the first bend, along a young strike-slip fault, red conglomerates of the
Kreuzgraben Formation are overlain by a coal-bearing succession of clay and sandstone
(Schonleiten Fm.). Nannofossils from the clays are moderately rich. The nannofossil marker
Marthasterites furcatus, whose first occurrence marks the base of zone CC13, is present in every
samples taken so far from the base of the Gams section. The first occurrence of M. furcatus in low
latitude sections defines a level in or below the uppermost standard ammonite zone of the Late
Turonian (reptuni-Zone). Therefore a middle? to late Late Turonian age is suggested for the base
of the marine transgression in the Gams area. The Lower Gosau Group of Gams was extensively
mined in the past for coal (19" cent.) and jet {5~ 16ﬂ"cent.).

Solitary corals

Otostoma sp.

Neritoptyx goldfussi (MUENSTER)
Turritella rigida (SOWERBY)
Cassiope suffarcinata (MUENSTER)
Gymnentome giebeli (ZEKEL)
Megalonoda reussi (HOERNES)
Pirenella muensteri (KEFERSTEIN)
Echinobathra cf. debile (ZEKELI)
Echinobathra gosauense (STOLICZKA)
Potamides sp.

Pseudamaura brevissima (REUSS)
Pictavia acuminata (REUSS)
Fasciolariide

Mitride

Brachidontes sp.

Phelopteria sp.
Pseudamussium exilis (REUSS)
Cardium sp.

“Astarte “ sp.

Ostreid, indet.

Fish:
Coelodus plethodon ARAMBOURG & JOLEAUD

Tab. 4. Mollusk fauna of the Schonleiten Fm. (after KOLLMANN; In: KOLLMANN &
SACHSENHOFER 1998; the fish after SCHULZ & PAUNOVIC, 1997)

Remark: There will be the possibility for visiting the new Geological Museum of the arca
(GeoZentrum Gams) during the lunch break.
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Optional stop.

Depending on time and weather conditions a prepared collecting site (FRITZ & KOLLMANN 2000)
higher up the forest road will be visited. The fauna is dominated by gastropods and pectinaceans.

STOP 3.2 W of the Noth gorge

Topic: rudist reef, serpentinitic sandstones, 7rochacteon sandstones

Lithostratigraphic unit: "Noth Formation" (lower Gosau Subgroup)

Age: Late Turonian

Tectonic unit: Untersberg nappe /Géller nappe (Tirolicum), NCA

Location: roadside and riverbed outcrops W of the Noth gorge E of Gams (Styria); protected site!

Serpentinitic sandstones are a conspicous feature of this outcrop. Modal analysis indicates that
serpentinitic grains make up more than 50 percent of particles. Chrome spinel is the predominating
heavy mineral. Although no present-day local source for the serpentinitic grains is known,
serpentinized ophiolitic bodies, which were interpreted as remnants of a Tethys (Hallstatt-Meliata)
suture, must have been present within the NCA during the Cretaceous (e.g. WAGREICH, 1993b;
POBER & FAUPL, 1988).

The Pitzengraben outcrop shows the development of rudist formations on a wave-dominated,
mixed siliciclastic-carbonate shelf. The basal part of the section which is not shown in the sections
consists of arenites with layers of paralic coal. One of these layers is exposed at the mouth of an
abandoned coal mine.

The section A which begins above the coal. Hybrid arenites with small benthic foraminifers and
accumulations of Trochacateon lamarcki (SOWERBY) are sharply overlain by a biostrome. In its
lower part it is composed of densely packed hippuritids (Vaccinites cf. sulcatus). The upper part
consists of an open to packed parautochthonous fabric of radiolotids and subordinate hippuritids.
Lenses of floatstone composed of fragments from the radial funnel plates of radiolitids
recognizable by their zig-zag pattern are intercalated. In the topmost part of the biostrome, the
wackestone- to floatstone-matrix contains a few percent of siliciclastic sand and is mottled with
burrows that are filled with sandstone. The biostrome is overlain by sandstone.

The higher part of the section (B) shows a monospecific thicket of Hippurites requieni MATHERON
in hybrid arenites with abundant Quinqueloculina and Cuneolina. The thicket is overlain by
burrow-mottled sandy limestone with toppled H. requieni and Radiolites. Above follows a
bioturbated, open parautochthonous biostrome of radiolitids. At the top, the biostrome grades into
an interval of organic-rich, marly wackestones with miliolids, Cuneolina, ostracods and coalified
plant fragments.

To save this outcrop it is protected by nature conservation law since 1998. Any kind of alteration is
prohibited.
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Fig. 23: Rudist formations in mixed siliciclastic-carbonate environments, Pitzengraben, Gams
(SANDERS & PONS 1999).

STOP 3.3 Outcrops at the northern Radstatt road

Topic: Didymotis, Turonian-Coniacian boundary section
Lithostratigraphic unit; Grabenbach Formation (lower Gosau Subgroup)
Age: Turonian-Coniacian boundary

Tectonic unit: Untersberg nappe / Géller nappe (Tirolicum), NCA
Location: Qutcrops at a local road near Radstatt SW of Gams (Styria)

The Radstatt section within the lower part of the Grabenbach Formation yielded a macrofauna
characteristic of the Turonian-Coniacian boundary interval (KOLLMANN & SUMMESBERGER, 1982;
SUMMESBERGER, 1985; SUMMESBERGER & KENNEDY, 1996). The bivalve Didymotis costata was
found together with the ammonite Barroisiceras haberfellneri. The occurrence of Didymotis is
regarded as a marker for the base of the Early Coniacian in accordance with the definition of the
Coniacian at the Didymotis event II in European key sections of Germany (e.g. WOOD et al., 1984)
and Bohemia (CECH, 1989).
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Gaudryceras sp. indet., group of mite (HAUER)
Pseudophyllites postremus (REDTENBACHER)
Tetragonitidae gen. et sp. indet.

Lewesiceras cf. mantelli WRIGHT & WRIGHT
Barroisiceras haberfellneri (HAUER)
Reesidites minimus (HAYASAKA & FUKUDA)
Tridenticeras binodosum (HAUER)
Neocrioceras (Schlueterella) sp.

? Nostoceratidae gen. et sp. indet.

Baculites cf. undulatus D'ORBIGNY

Baculites sp. indet.

Scaphites sp. indet.

Bivalve:Didymotis costata (FRIC)

Tab. 5. Ammonite fauna from the Radstatt site, type locality of Pseudophyllites postremus
(REDTENBACHER), Barroisiceras haberfellneri (HAUER) and Tridenticeras binodosum (HAUER)
(after SUMMESBERGER & KENNEDY, 1996).

Co-occurrence of Barroisiceras haberfellneri (HAUER) and Reesidites minimus (HAYASAKA &
FUKUDA) endorses the stratigraphic position in the highset Turonian as Reesidites minimus
indicates the highest Turonian zone in Japan.

Microfauna;:

The lower part of the section is characterized by the presence of Marginotruncana taxa of the
coronota-pseudolinneiana-group, the sigali-renzi-group, rare Marginotruncana schneegansi and
the absence of both Helvetoglobotruncana helvetica and Dicarinella primitiva. This indicates the
Marginotruncana sigali-zone of the zonation by CARON (1985) and the Marginotruncana
schneegansi-zone of WEIDICH (1984), which covers the Late Turonian.

The Didymotis-bearing horizon at the Radstatt section (section C) is within zone CC13
(Marthasterites furcatus-zone). Up to this level M. furcatus is accompanied by common Quadrum
gartneri, thus dividing zone CC13 into a lower part with frequent Qu. gartneri and a higher part
without this species. This corroborates the results from the Gosau section of Strobl/WeiBenbach,
where Qu. gartneri becomes also very rare to absent in the Early Coniacian (WAGREICH, 1992). In
the middle part of the Grabenbach Formation Micula cf. decussata occurs. Generally, the first
occurrence of Micula decussata is reported worldwide from the "middle" Coniacian (e.g.
SISSINGH, 1977; PERCH-NIELSEN, 1985; BURNETT, 1998).

From Gams we turn back to the Enns valley, following the valley to the north through the NCA up
to GroBraming.

STOP 3.4 Pechgraben, Hillleiten Graben

Topic: mid-Cretaceous black shales with Leymeriella tardefurcata

Lithostratigraphic unit: Tannheim Formation

Age: Early Albian

Tectonic unit: Losenstein syncline of the Ternberg nappe (Lower Bajuvaricum), NCA

Location: Pechgraben near GroBraming, Héllleitengraben, first bend of the forest road above the
Lehner Alm
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During the Cretaceous, piggyback basins evolved in front of north to northwestward propagating
thrusts of the NCA, such as the Tannheim-Losenstein basin during Late Aptian to Early
Cenomanian times. Deposits of the Tannheim-Losenstein basin are confined to the northernmost
tectonic units of the NCA, the Frankenfels-Ternberg-Allgdu nappe system (Fig. 1 and 2), now
forming faulted and partly overturned, narrow synclines (see EGGER, 1988, ZIMMER & WESSELY,
1996). Within these units Lower Cretaceous limestones of the Schrambach Formation ("Aptychus
limestones") and shales are overlain by 10 to 30 meters of marlstones and calcareous shales of the
Tannheim Formation (ZACHER 1966, GAUPP 1982) followed by a 100 - 350 m thick coarsening-
upward cycle of the Losenstein Formation (KOLLMANN, 1968, KENNEDY & KOLLMANN, 1979,
IMMEL, 1987, WEIDICH 1990).

In the Losenstein syncline (EGGER 1988) a dark gray to black shaly interval of about 2 m in
thickness occurs within the Tannheim Fm., 8 m above the transition from mottled limestones of the
Schrambach Formation to marlstones of the Tannheim Formation. Ammonites indicate an Early
Albian age for the dark gray marlstones. The association of the index species Leymeriella
tardefurcata, Leymeriella pseudoregularis and Beudanticeras sp. can be referred to the highest L.
regularis Subzone of the Lower Albian L. tardefurcata Zone (KENNEDY & KOLLMANN, 1979;
IMMEL, 1987). Early Albian age (Hedbergella plamsptra-Zone) is corroborated by planktonic
foraminifera (WEIDICH 1990).

The fabric of the dark grey shales is laminated, partly destroyed by bioturbation (mostly small
Chondrites-type burrows, rare Planolites-tubes). Pyrite is present finely disseminated throughout
beds. The calcium carbonate content varies between 17 and 49 % (Fig. 3). Grain size analyses
indicate fine silt- to mudstones. The average TOC-content of the marlstones of the Tannheim
Formation is about 0.5 %. If calculated on a carbonate free base, TOC values are between 0.4 and
3.7 % (Fig. 4). Petrological investigations show that the organic matter is dominated by vitrinite
and inertinite. Recycled vitrinite occurs frequently. Lamalginite dominates among the liptinite
macerals. The content in vitrinite and inertinite are uniformly distributed, whereas the content of
marine lamalginit varies significantly and is strongly correlated with increased TOC-values.
RockEval analysis indicates increasing Hydrogen Index (HI) values with increasing contents in
organic matter and indicate kerogen type II and III (Figs. 3 and 5). Mean random vitrinite
reflectance Rr ranges from 0.5 to 0.7 % Rr. RockEval parameter Tmax values (418 - 432°C; Fig. 5)
and production index values below 0.1 indicate maturation levels below the oil-window.

The marlstones and calcareous shales of the Tannheim Formation can be classified as
hemipelagites, being a mixture of an autochthonous biogenic carbonate fraction, mainly planktonic
foraminifera and calcareous nannoplankton, a terrigenous siliciclastic fine silt and clay fraction,
and organic carbon. Bathyal depositional depth of at least a few hundred meters can be estimated
(WEIDICH, 1990) based on the high content of planktonic foraminifera and the lack of shallow
water foraminifera. The oxygen biofacies can be classified as mainly dysaerobic based on the
presence of significant bioturbation and foraminiferal assemblages containing benthic groups.
Lower Albian shales show an increase in the TOC-content compared to the underlying limestones
of the Schrambach Formation and the overlying silty marlstones of the Losenstein Formation. This
increase in organic carbon seems to be related to a global event (OAE 1b). Detrital input of organic
matter (vitrinite, inertinite) seems to be largely constant throughout the investigated section,
whereas the marine production (lamalginite) varies cyclically, resulting in organic carbon-peaks
above an clevated TOC background. A weak positive correlation of TOC-values and carbonate
contents suggests that the production and preservation of organic matter was at least partly coupled
with the production of planktonic carbonate [after WAGREICH & SACHSENHOFER, 1999]
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STOP 3.5 Haollleitengraben, Losenstein Formation

Topic: synorogenic sandstones of the Losenstein Fm.

Lithostratigraphic unit: Losenstein Formation

Age: Late Albian/Early Cenomanian

Tectonic unit: Losenstein syncline of the Ternberg nappe (Lower Bajuvaricum), NCA
Location: Pechgraben near GroBraming, Héllleitengraben at Lehner Alm

The Tannheim Fm. is overlain by a 100 to 350 m thick coarsening-upward megacycle of the
Losenstein Formation (Lower/Middle Albian - lowermost Cenomanian. KOLLMANN, 1968;
WEIDICH, 1990), comprising turbidites, deep-water conglomerates and slump horizons. In the
lower part of the Losenstein Formation, thin sandy turbidites and laminated siltstone-shale intervals
prevail. Sandstone beds are up to 30 cm thick and show grading and both complete and partly
incomplete Bouma-cycles. The amount of conglomeratic layers increases upsection. Both normal
and inversly graded clast-supported conglomerates and matrix-supported pebbly mudstones and
pebbly sandstone are found in 5 to 15 m thick intervals without any coarsening or fining upward
trends within the sandstones. Overall, the thickness of pebbly mudstones and slump intervals
increases in the upper part of the Losenstein Formation. Slump intervals comprise folded beds of
Jaminated siltstone-shale intervals with only minor sandstone intercalations. The uppermost
preserved facies type includes thick slump intervals and a 7 m thick conglomerate with boulders up
to 1.20 m in diameter.

KOLLMANN, 1976, 1978, 1979, 1982 b, has described a gastropod fauna of 93 taxa from the
Losenstein formation, the majority of them from the visited outcrop. It contains acteonids,
ringiculids, acteonellids, nerineaceans, turritellids, fusinids, cancellariids, turritellids, cerithiids,
aporrhaids and diverse archaeogastropods. Orbitolinids, Serpulids and Bivalves (Glycimerites,
Idonearca) are abundant but have not yet been described. Hermatypic corals are rare.

An ammonite fragment from the same locality has been determined as Puzosia cf. lata SEITZ by
KENNEDY, COOPER & KOLLMANN, 1977 and suggests Upper Albian.

STOP 3.6 Leopold von Buch Memorial

Topic 1: large granitic to granodioritic block within marly matrix
Depositional Age: Paleogene

Topic 2: red shales
Lithostratigraphic unit: Campanian; "Buntmergelserie"
Tectonic Unit: Ultraheleveticum of the Gresten Klippen belt;

A small outcrop at the parking area shows red shales of the "Buntmergelserie", containing
globotruncanids (e.g. rare Globotruncanita elevata) and a poor nannoflora consisting primarely of
solution-resistantant taxa (e.g. Micula decussata, Lucianorhabdus cayeuxii).

The Leopold von Buch - Memorial comprises a large granitic to granodioritic block within
Paleogene variegated shales ("Buntmergelserie") of the Gresten Klippen Belt (Ultrahelveticum). It
is interpreted (WIDDER 1986) as a submarine block slide - canyon fill of Eocene age.

We follow the Ybbs valley to the highway Al to Vienna and turn southward along the eastern
margin of the Eastern Alps to highway A21 and A2 up to Wéllersdorf/Piesting.
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Monday, September 4"

Cretaceous of the Northern Calcareous Alps near Vienna

STOP 4.1 Piesting sports area (Sportplatz)

The Gosau Group of the Griinbach - Neue Welt - Piesting area forms a continous Upper Cretaceous
- Paleogene belt south of Vienna. Whereas the existence of an overturned syncline is clear in the
western part of the area (Griinbach) the structure in the eastern part (Piesting) is more complicated
and hardly resolved due to poor outcrop conditions. Strike-slip faulting, e.g. along the E-W
trending Piesting valley may have contributed to the complex structural situation.

At the southern flank of the Piesting valley, a section can be reconstructed, beginning with
brachiopod and rudist limestones (probably Upper Santonian according to Sr86/Sr87 data),
transgressively resting upon triasic Dachsteinkalk Fm. It is overlain by the the coal-bearing
“Griinbach Fm.” (Lower Campanian). The Upper Campanian - Maastrichtian sandy/silty shales of
the “Piesting Formation” ("Inoceramenschichten" of authors) are exposed along the roadside.

The outcrop at the Piesting sports area provides the best exposure of the formation. The
environment of deposition is interpreted as the distal part of a submarine fan with the proximal part
and a presumed delta area probably situated in the southwest. The sequence of thin-bedded
sand/siltsones is throughout bioturbated by an unknown creator grazing on the sea-bottom.
Macrofossils are generally rare with the exception of inoceramids and trace fossils. The inoceramid
fauna is rich in individuals, most of them broken and hardly to be collected. The Lower
Maastrichtian age is endorsed by a few specimens of the Lower to Middle Maastrichtian ammonite
Pachydiscus (P.) neubergicus (HAUER).

Trochoceramus cf. dobrovi PAVLOVA

Trochoceramus cf. tenuiplicatus (TZANKOV)

Trochoceramus cf. monticuli (FUGGER & KASTNER)
Trochoceramus sp. aff. zitteli (KOCJUBINSKY non PETRASCHECK)
Spyridoceramus cf. tegulatus JOLKICEV

Inoceramus salisburgensis (FUGGER & KASTNER)

Inoceramus borilensis JOLKICEV

Tab. 6. Incoceramids of the sports area of Piesting, Lower Austria (K.-A. TROGER, unpublished):
The nannofossils assemblages from the sports area of Piesting show poor preservation and low
abundances. Marker species include Lucianorhabdus cayeuxii, Micula decussata, Arkhangelskiella

cymbiformis, Ceratolithoides aculeus, Lithraphidites cf. praequadratus, Quadrum sp. This
indicates most probably standard zone CC24 within the Early Maastrichtian.
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Fig. 27. Exposure of the Maastrichtian part of the “Piesting Formation” (Gosau Group, formerly
(,,Inoceramenschichten™) at the the sports area of Piesting (Lower Austria)

STOP 4.2 Quarry "Flosselberg', Kaltenleutgeben
Alexander Lukeneder

Topic: Lower Cretaceous ammonites

Lithostratigraphic unit: Schrambach Formation, Rossfeld Formation

Age: Late Valanginian - Late Hauterivian

Tectonic unit: Flgssel syncline, Lunz Nappe, NCA

Location: abandoned quarry "Flosselberg" at Kaltenleutgeben in the Wienerwald W of Vienna

The excursion site is an abandoned quarry at the Flosselberg near Kaltenleutgeben. It is situated in
the Lunz Nappe, one of the northern tectonic units of the Northern Calcareous Alps (NCA). The
general tectonic style is that of steep synclines and anticlines (e.g. Hollenstein anticline, Flossel
syncline). The Flossel syncline is formed of Late Triassic dolomite, followed by a reduced jurassic
sequence. The core of the Fléssel syncline consists of the Early Cretaceous Schrambach Formation
(U.-Valanginian - Barremian) which was deposited in a passive margin setting.
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FD= Frankenfels Nappe, LD= Lunz Nappe, FM= Flossel Syncline

The Lower Cretaceous Schrambach Formation is a sequence of deepwater limestones and marls
with intercalations of thin turbiditic sandstone layers. Dark marls and grey spotted limestones can
be classifiedas highly bioturbated biomicritic mudstones to wackestones. Occurrence of chrome
spinel supports the correlation with the turbiditic intercalations in the Schrambach Formation of the
Reichraming Nappe (Upper Austria), a western equivalent of the Lunz Nappe.

The Schrambach Formation has been exploited extensively for many years for cement production.
Therefore the name "Zementmergel" which has now been abandoned was used in the older
literature for the Schrambach Fm. The basal part of the sequence differs by more numerous sandy
intercalations and has now been differentiated as Rossfeld Fm (Geol. Map 1: 50.000, sheet 58
Baden). A part information about the ammonite fauna of the Flosselberg exposures goes back to

SCHWINGHAMMERs (1975) attempt of bed by bed collecting.

Ammonite fauna

The ammonite fauna of the Flosselberg quarry comprises 21 taxa exclusively representatives of the
Mediterranean province. The preservation of the ammonites without a calcareous shell indicates

deposition below the aragonite compensation depth.

Partschiceras winkleri (D" ORBIGNY)

Partschiceras infundibulum (D' ORBIGNY)

Qosterella ex gr. Gaudryi (NICKLES)

Qosterella kittli (RICHARZ)

Haploceras sp.

Olcostephanus (Olcostephanus) astierianus (D' ORBIGNY)
Olcostephanus (Olcostephanus) sayni (KILIAN)
Olcostephanus (Jeannoticeras) jeannoti (D' ORBIGNY)
Olcostephanus sp.

Spitidiscus cf. meneghinii (ZIGNOIN & RODIGHIERO)
Neocomites (Teschenites) neocomiensiformis (HOHENEGGER)
Neocomites (Teschenites) sp.

Phylloceras (Hypophylloceras) sp.

Phylloceras sp.

Himantoceras trinodosum (THIEULOY)

Himantoceras sp.

Crioceratites (Crioceratites) cf. quenstedti (OOSTER)
Crioceratites (Crioceratites) majoricensis (NOLAN)
Crioceratites (Pseudothurmania) mortilleti (PICTET & LORIOL)
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Bochianites neocomiensis (D' ORBIGNY)
Bochianites oosteri (SARASIN & SCHONDLMAYR)

Lamellaptychus seranonis seranonis (COQUAND)
Trace Fossils:

Zoophycos
Chondrites

Microfossils (after VASICEK et al., 1994):

Cadosina semiradiata olzae (NOWAK)
Cadosina semiradiata semiradiata (WANNER)
Cadosina semiradiata cieszynica (NOWAK)
Cadosina fusca fusca (WANNER)
Cadosinopsis nowaki (BORZA)

Amphorellina sp.

Didemnoides moreti (DURAND & DELGA)
Colomisphaera vogleri (BORZA)
Carpistomiosphaera valanginiana (BORZA)
Stomiosphaera echinata (NOWAK)
Stomiosphaera wanneri (BORZA)
Tintinnopsella carpathica (MURGEANU & FILIPESCU)
Nannoconus sp.

Tab.7. Faunal list compiled from SCHWINGHAMMER (1975}, IMMEL (1987), VASICEK et al. (1994)
and the author's recent collections.

Himantoceras trinodosum refers to the Upper Valanginian, -trinodosum zone, Olcosteophanus (O.)
astierianus and Olcostephanus (O.) sayni are mainly Upper Valanginian forms.

Spitidiscus meneghinii and Olcostephanus (J.) jeannoti are representatives of the Hauterivian. The
latter is the index fossil of the higher Lower Hauterivian, -jeannoti zone.

SCHWINGHAMMER (1975) and IMMEL (1987) still considered the Lower Cretaceous of the Flossel
syncline to range from the Upper Valanginian to the Lower Barremian. This conclusion required
Crioceratites (P.) mortilleti to be a representative of the Lower Barremian. More recently
HOEDEMAEKER, COMPANY et al. (1993), regarded Crioceratites (P.) mortilleti as an Upper
Hauterivian species (see VASICEK et al. 1994). The fossil list presented above, yields a stratigraphic
framework of the excursion site from the Upper Valanginian up to the Upper Hauterivian.
Ammonites limited to the Barremian are absent although some of the species mentioned by
SCHWINGHAMMER (1975) occur also in the Barremian (VASICEK et al., 1994).

Fig. 29. Stratigraphical range of the Schrambach Formation in the Flossel syncline after GRUN &
BLAU (1997; with alterations).
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