Paleosols, fracture fillings and collapse breccia occur
within sections exposed at mountain Zweikofel, proofing
intervals of subaerial exposure (VENTURINI, 1990a, b; SA-
MANKASSOU, 1997).

Chronostratigraphic age: Originally correlated to the mid-
dle Asselian, the Grenzland Fm. seems to represent the
entire Asselian plus part of the Sakmarian (FORKE, 2002).
In comparison with the much thicker Auernig Group, how-
ever, non-deposition and erosion have to be considered in
this sequence suggesting a much longer time interval al-
though clear sedimentological hints have not been found
yet.

Biostratigraphy: To date, limestone beds with fusu-
linids have been investigated only in the lower and up-
permost parts of the Grenzland Formation. Based on the
occurrence of Sphaeroschwagerina carniolica and Pseudo-
schwagerina extensa the faunal assemblages of the lower
part indicate an early? to middle Asselian age. The upper
part yields Sphaeroschwagerina asiatica, i.e., a species of
the Paraschwagerina nitida group, and first primitive Zel-
lia and Robustoschwagerina, indicating a Sakmarian age
(FORKE, 2002).

Thickness: As no continuous section exists, the maximum
thickness is estimated at about 120 m.

Lithostratigraphically higher rank unit: -
Lithostratigraphic subdivision: -

Underlying unit(s): Lower Pseudoschwagerina Formation
(Schulterkofel Formation).

Overlying unit(s): Upper Pseudoschwagerina Formation
(Zweikofel Formation).

Lateral unit(s): -

Geographic distribution: Carnic Alps, mainly west of
NaBfeld crossing the Austrian/Italian border (Schulterkofel,
Ringmauer, Rattendorfer Schneid, Pian di Lanza, Rudnig-
alm, north of Kilhweger Alm).

Remarks: Italian name of the Grenzland Formation: Val
Dolce Formation

Complementary references: -

Obere Pseudoschwagerinen-Formation /
Upper Pseudoschwagerina Formation

[recte: Zweikofel-Formation / Zweikofel Formation
(KRAINER, 1995)]

HANS P. SCHONLAUB

Validity: First denomination by KAHLER (1947) and later for-
malized by KRAINER (1995: p. 689) who renamed the for-
mer Upper Pseudoschwagerina Limestone following inter-
national recommendations.

Type area: OK50-UTM, map sheet 3116 Sonnenalpe
NaBfeld (OK50-BMN, map sheet 198 WeiBbriach), Carnic
Alps, Carinthia (N 46°34°47” / E 13°13’12").

Type section: Originally the section at Zottachkopf was
chosen as type section by HERITSCH et al. (1934). Howev-
er, at this section only less than half of the succession is
exposed.

Reference section(s): Complete sections occur on the
western part of Zweikofel and in the upper Garnitzen
gorge.
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Derivation of name: After the genus Pseudoschwagerina,
a fusulinid foraminifer.

Synonyms: Oberer Schwagerinenkalk (HERITSCH et al.,
1934: p. 178); oberer Pseudoschwagerinenkalk (KAHLER,
1947); obere Pseudoschwagerinen Schichten (E. FLUGEL,
1975); obere Pseudoschwagerinen-Formation (SCHONLAUB
et al., 1988).

Remarks: Due to changes in the fusulinid taxonomy,
KAHLER (1947) changed the original Upper Schwagerina
Lst. of HERITSCH et al. (1934) to Upper Pseudoschwage-
rina Lst. However, since the genus Pseudoschwagerina is
missing in this section, KRAINER (1995) recommended a
change of the name according to the international usage
of lithostratigraphic nomenclature.

Lithology: The Zweikofel Formation is mainly composed
of carbonates characterized by bedded, oncoidal and fo-
raminiferal-algal limestones. Small, highly diverse mounds,
reddish, bioclastic crinoidal limestones and oolites are
present in the lower part. Siliciclastic input with quartz
pebbles and sandstone lenses is restricted to northwest-
ern areas.

Fossils: Fusulinids (Zellia, Robustoschwagerina, Para-
schwagerina, “Pseudofusulina”, Pseudochusenella), small-
er foraminifers, conodonts (Sweetognathus aff. whitei,
Diplognathodus, Mesogondolella bisselli), crinoids, bryo-
zoans, corals, brachiopods, phylloid algae, dasycladacean
algae (Epimastopora), microproblematica (Tubiphytes).

Origin, facies: Siliciclastics retreat in the Zweikofel For-
mation and a complex carbonate platform developed with
high-energy ooid bars (Zweikofel area), subtidal, oncoid
limestones (Zottachkopf area) and small mounds (Trog-
kar area). Variations in microfacies, biotic associations
and geochemical composition have been pointed out by
E. FLUGEL (1975). The lateral variations in cyclic patterns
could be explained by a differentiated shelf and sea-bot-
tom morphology at time of deposition. High-frequent sea-
level fluctuations are superposed on these morphological
variations (SAMANKASSOU, 1997).

Chronostratigraphic age: According to FORKE (1995b, c,
2002) the Zweikofel Formation has a late Sakmarian to
early Artinskian age.

Remarks: Due to the three-fold subdivision of the Asselian
(lower-middle-upper) and the disappearance of “inflated
schwagerinids” at the beginning of the Sakmarian in the
type sections of the Urals, the Zweikofel Formation has
long been correlated with the upper Asselian by KAHLER
(19864).

According to FORKE (1995a, b, 2002) geographic barriers
and/or changes in the oceanographic circulation pattern
are responsible for the impoverished fusulinoidean fau-
nas of the Urals. The co-occurrence of “inflated schwage-
rinids” with Sakmarian/Artinskian conodonts has demon-
strated that these groups have much longer stratigraphic
ranges in the Tethyan faunal realm.

Biostratigraphy: Based on fusulinids and conodonts.

Thickness: Maximum thickness in the Zweikofel type sec-
tion is 135 m.

Lithostratigraphically higher rank unit: -
Lithostratigraphic subdivision: -
Underlying unit(s): Grenzland Formation.
Overlying unit(s): Trogkofel Limestone.



Lateral unit(s): See above in chapter “Origin, facies”.

Geographic distribution: Carnic Alps, west and northeast
of NaBfeld (Zweikofel Massif, Zottachkopf, Rudnig Kar,
Rudnigalm, Reppwand, upper Garnitzen gorge).

Remarks: In the ASC 2004 the old lithostratigraphic term
“Upper Pseudoschwagerina Formation” was printed by a
mistake in place of the term Zweikofel Formation. KRAIN-
ER (1995: p. 689) already formalized and renamed the
unit in Zweikofel Formation after the mountain Zweikofel
(2,059 m) between Rattendorfer and Rudnig Alm.

Complementary references: SCHONLAUB & FORKE (2007).

Trogkofelkalk / Trogkofel Limestone
HANS P. SCHONLAUB

Validity: Invalid; the term was introduced by GEYER (1898:
p. 252) to designate this limestone complex as an equiva-
lent of the Permian Artinskian Stage and not as Triassic as
suggested previously by FRECH (1894b).

Type area: OK50-UTM, map sheet 3116 Sonnenalpe
NaBfeld (OK50-BMN, map sheet 198 WeiBbriach), Carnic
Alps, Carinthia.

Type section: Not defined.

Reference section(s): -

Remarks: The section at the Trogkofel mountain (2,280 m)
along the Uberlacher trail (N 46°34°10” / E 13°13°05”) or at
the westernmost edge of the steep cliff may serve as type
section in the future. Additional sections are exposed at
the Reppwand cliff and in the upper Garnitzen gorge.

Derivation of name: After the mountain Trogkofel (2,280 m)
between Rattendorfer and Rudnig Alm.

Synonyms: Schichten (SCHELLWIEN, 1898:

p.279).

Lithology: The Trogkofel Limestone is mainly composed
of massive, light-colored, partly reddish carbonates. Large
parts correspond to a Tubipyhtes/Archaeolithoporella-ce-
ment boundstone. Dolomitization is common and ranges
from isolated euhedral dolomitic rhombs to a complete re-
placement. Boundstones may occur as clasts and boul-
ders, probably representing synsedimentary breccias.
Indistinctly bedded, well preserved dasycladacean grain-
stones with a spotty distribution of fusulinids can be found
in the upper part of the Trogkofel Mountain along the Uber-
lacher trail. The bedded, ruditic limestones with shale in-
tercalations represent an exceptional lithofacies in the
Zweikofel section.

Trogkofel

Fossils: Fusulinids, smaller foraminifers, conodonts, cri-
noids, bryozoans, corals, sponges, dasycladacean algae,
microproblematica (Tubiphytes, Archaeolithoporella).

Origin, facies: The Trogkofel Limestone includes reefs that
differ from those of the previous formations as being inter-
preted as shelf margin reefs (FLUGEL, 1981). These types
are the thickest reefs of the Upper Paleozoic sequence in
the Carnic Alps. They are characterized by the interaction
of encrusting organisms (algae, sponges, bryozoans) and
synsedimentary cementation, supported by microbial and
algal activities forming an organic framework. Other litho-
facies types within the Trogkofel Limestone point to plat-
form sediments (limestones with dasycladaceans and fu-
sulinids) and upper slope (breccias) deposits. No detailed
reconstruction of the stratal patterns in the Trogkofel Lime-

stone has been elaborated so far. However, similar plat-
form — reef — slope geometries are known from carbonate
platform systems in northwestern Spain (BAHAMONDE et
al., 2000), which may serve as a model for the Trogkofel
Limestone.

Chronostratigraphic age: Late Artinskian.

Biostratigraphy: Rare occurrences of Robustoschwa-
gerina spatiosa together with a single conodont taxon
(Neostreptognathodus cf. pequopensis) from the rudi-
tic limestones indicate upper Artinskian for the Trogkofel
Limestone.

Thickness: Maximum thickness at Trogkofel approx.
400 m, at Reppwand and Garnitzen gorge 200 to 300 m.

Lithostratigraphically higher rank unit: -
Lithostratigraphic subdivision: -

Underlying unit(s): Upper Pseudoschwagerina Formation
(Zweikofel Formation).

Overlying unit(s): Trogkofel Conglomerate (not indicated
in the ASC 2004), Tarvis Breccia, Groden Formation.

Lateral unit(s): The locally occurring Tressdorf Limestone
in the NaBfeld area (a polymict limestone breccia) and the
Goggau Limestone occurring along the old road from Tar-
visio to the village Goggau (KAHLER & KAHLER, 1980) and
in the western Karavanke mountains of Slovenia (pers.
comm. FORKE and NOVAK) may represent lateral equiva-
lents of the Trogkofel Limestone.

Geographic distribution: Carnic Alps (Trogkofel, Zwei-
kofel Massif, Rudnigalm, Reppwand, upper Garnitzen
gorge, northeast slope of Col Mezzodi near Forni Avol-
tri. At the latter locality the boundary between the Zwei-
kofel Formation and the overlying Trogkofel Limestone is
not precisely known yet), Karavanke Mountains, Slovenia.

Remarks: -
Complementary references: -

TreBdorfer Kalk / TreBdorf Limestone
HANS P. SCHONLAUB

Validity: Invalid; the term was introduced by HOMANN
(1969: p. 278) to designate isolated occurrences of poly-
mict limestone breccias in the surroundings of the TreBdorf
Alm northeast of NaBfeld.

Type area: OK50-UTM, map sheet 3116 Sonnenalpe
NaBfeld (OK50-BMN, map sheet 198 WeiBbriach), Carnic
Alps, Carinthia.

Type section: No reference section exists since the main
occurrence WNW of TreBdorf Alm is only some meters in
thickness (N 46°34’42” / E 13°15’28”).

Reference section(s): -

Derivation of name: After TreBdorf Alm located closely to
this limestone unit (see SCHONLAUB & FORKE, 2007).
Synonyms: -

Lithology: According to HOMANN (1969) and FLUGEL (1968)
the TreBdorf Limestone represents a clast-supported sty-
lobreccia. The cm-sized angular and subrounded clasts
reflect different types of microfacies which are supposedly
derived from the Trogkofel Limestone and the underlying
Zweikofel Formation. The majority of the clasts are light-
greyish Tubiphytes-Archaeolithoporella-cement bound-
stones and thus resemble the typical Trogkofel Limestone
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