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Summary
The Northern Alpine Raibl strata of the North Karawanken are also called Bleiberg strata or
Cardita strata in the literature. This is mainly to distinguish them from the Southern Alpine
Raibl strata from Raibl, which show a different lithological formation as well as a different
stratigraphic range. The Northern Alpine Raibl strata of the Northern Karawanken consist of
three shale horizons and three overlying carbonate sequences. From the first shale horizon
ammonites have been found at several localities, which allow a classification into the Jul
(Austrotrachyceras austriacum - zone). From the Karawanken (Petzen, Hochobir) the
following cephalopods are known so far from this shale horizon: Carnites floridus Wulfen,
Joannites cymbiformis Wulfen, Arcestes gaytani Klipstein, Arcestes sp., Megaphyllites jarbas
Münster,

Pleuronautilus

gaudryi

Mojsisovics,

Enoploceras

wulfeni

Mojsisovics,

Austrotrachyceras sp., Nautilus sp. and Pleuronautilus cf. oenanus Mojsisovics.
From the second shale horizon ammonite finds were made for the first time. They allow a
classification of the second shale into the uppermost Austrotrachyceras austriacum - zone
(subzone of Neoprotrachyceras oedipus).

Povzetek
Severnoalpske raibelske plasti v Severnih Karavankah se v literaturi omenjajo kot bleiberške
plasti ali karditski skrilavci. Po tem jih razlikujemo od južnoalpskih raibeljskih plasti iz Raibla,
ki kažejo drugačno litološko zgradbo in tudi drugačen stratigrafski razpon. Severnoalpske
raibeljske plasti v Severnih Karavankah sestavljajo trije horizonti skrilavcev, ki jih prekriva
troje plasti apnenca in dolomita. Iz prvega skrilavega horizonta so bili na več nahajališčih
najdeni amoniti, ki omogočajo uvrstitev v julijsko podstopnjo (Austrotrachyceras austriacum cona). Iz Karavank (Peca, Hochobir) so iz tega skrilavca doslej znani sledeči glavonožci:
Carnites floridus Wulfen, Joannites cymbiformis Wulfen, Arcestes gaytani Klipstein, Arcestes
sp., Megaphyllites jarbas Münster, Pleuronautilus gaudryi Mojsisovics, Enoploceras wulfeni
Mojsisovics, Austrotrachyceras sp., Nautilus sp. in Pleuronautilus cf. oenanus Mojsisovics.
Iz drugega horizonta skrilavca so bili nedavno odkriti novi amoniti, kar je omogočilo uvrstitev
drugega

skrilavca

v

zgornjo

Austrotrachyceras

austriacum

-

cono

(podcono

Neoprotrachyceras oedipus).
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Zusammenfassung
Die nordalpinen Raibler Schichten der Nordkarawanken werden in der Literatur auch als
Bleiberger Schichten oder Cardita Schichten bezeichnet. Dies vor allem deashalb, um sie
von den südalpinen Raibler Schichten aus Raibl zu unterscheiden, die sowohl eine andere
lithologische Ausbildung als auch einen anderen stratigraphischen Umfang aufweisen. Die
nordalpinen Raibler Schichten der Nordkarawanken bestehen aus drei Schieferhorizonten
und drei jeweils darüber liegenden Karbonatfolgen. Aus dem ersten Schieferhorizonte sind
an mehreren Lokalitäten Ammonitenfunde gemacht worden, die eine Einstufung in das Jul
(Austrotrachyceras austriacum - Zone) erlauben. Aus den Karawanken (Petzen, Hochobir)
sind aus diesem Schieferhorizont bisher folgende Cephalopoden bekannt: Carnites floridus
Wulfen,

Joannites

cymbiformis

Wulfen,

Arcestes

gaytani

Klipstein,

Arcestes

sp.,

Megaphyllites jarbas Münster, Pleuronautilus gaudryi Mojsisovics, Enoploceras wulfeni
Mojsisovics,

Austrotrachyceras

sp.,

Nautilus

sp.

und

Pleuronautilus

cf.

oenanus

(Mojsisovics).
Aus dem zweiten Schieferhorizont wurden erstmalig Ammonitenfunde gemacht. Sie erlauben
eine Einstufung des zweiten Schiefers in die oberste Austrotrachyceras austriacum - Zone
(Subzone des Neoprotrachyceras oedipus).

Introduction
From the horizon of the first Raibl shale, cephalopods have been found in several places in
the course of lead-zinc mining. The opalescent shell marble of Bleiberg has become famous.
Franz Xaver Freiherr von WULFEN (1793) described two ammonite species from here and
called them Nautilum floridum and Nautilum cymbiformem. HAUER (1846) expanded the
knowledge of the cephalopod species from these layers, as did MOJSISOVICS (1882) later.
An extensive collection of shell marble is in the Landesmuseum of Carinthia from which
cephalopods of the Bleiberg shell marble were published by DOJEN (2018).
The first Raibl shale lies above the ore-bearing Wetterstein limestone and thus gave the
ancients reason to dig for ore in its bedrock. As a result of mining, cephalopods were also
found outside Bleiberg in the most upper part of the Wetterstein limestone as well as in the
first Raibl shale. Thus, the cephalopod knowledge of the Northern Alpine Raibl strata of
Bleiberg was increased by the cephalopod finds from the areas of the Obir and Petzen mines
(PENECKE 1884, MOJSISOVICS 1882, JURKOVSEK 1978, JURKOVŠEK, B., KOLARJURKOVŠEK, T. & JAECKS, G.S 2002, OCEPEK 2005, KRIŽNAR & OCEPEK 2015).
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New are now cephalopod finds also from the 2nd Raibl shale from the southern side of the
Petzen from the Helenental near Črna.

The Northern Alpine Raibl strata of the Northern Karawanken Mountains
For the Northern Alpine Raibl strata of the Northern Karawanken, the terms Bleiberg strata or
Cardita strata are also used in the literature. This is mainly to distinguish them from the
Southern Alpine Raibl strata from Raibl, which have a different lithological formation as well
as a different stratigraphic range.
Detailed work on the formation of the Northern Alpine Raibl strata of the Northern
Karawanken (Drauzug) can be found in KRAUS (1969), JURKOVŠEK B (1978),
JURKOVŠEK et al (2002) and HOLZER et al (1980). An overview of the stratification
sequences is given in Fig. 7.
The shale horizons within the Northern Alpine Raibl strata mostly represent a tectonic slip
surface, so that coherent profiles are extremely rare. A profile that provides insight into the
entire stratigraphic sequence of the Northern Alpine Raibl layers can be found in the
Hochobir area along the toll road to the Eisenkappler Hütte.
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Profile through the Northern Alpine Raibl strata at the Eisenkapplerhütten road
The profile is located on the toll road leading from Ebriach to the Eisenkapplerhütte
(Hochobir alpine road). After the exploration of evaluable profiles by Dr. M. Buchroithner, it
was recorded between 23.7. and 22.8. 1979 by J. Nievoll, W. Poltnig and L. Ratschbacher as
part of a project initiated by the BBU (Dr. I. Cerny) and supervised by Dr. H.-L. Holzer (KFUniv. Graz) (Holzer et al., 1980).
It begins 100 m after the bend with concrete bridge before the third-last hairpin bend at
approx. 1370 m asl. and extends to just above the last hairpin bend. The last profile section
includes the rock face lying north of the last hairpin bend.
The profile has a thickness of 225 m. The bedding remains approximately the same
throughout the profile (SS around 108/30). The first 14 m of the profile comprise the
Wetterstein limestone. The overlying profile through the Raibl strata can largely be
considered complete, as all three shale horizons, as well as the associated carbonate
complexes, are exposed.

Fig. 1: Position of the profile sections
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Profile section 1 (Fig. 2 left) - From the
beginning of the profile (asl. 1370 m) to before
the third last bend (1410 m asl.) (0 - 67.4 m).
The lying 14 m comprise more or less massive
weathered limestone with layers of lamination,
algae and window structure.
This is followed by a approx. 33 m thick
outcrop gap with oncolite and oolite roll pieces
at the base, which are overlain by siltstones
and calcareous shales.
Due to its position in the profile, this area
corresponds to the 1st shale horizon.
Above this follows a 4.2 m thick mudstone with
white limestone lenses, which can be traced
laterally and can be found again in profile
sections 2 and 3. Its upper boundary was used
to correlate profile sections 1, 2 and 3. The
correlation was made at 51.9 m for all three
profile sections.
This is followed by 14 m of mudstones with
sometimes silty layers and laminites. Above
this follows 1 m of dolomite and a 30 cm thick
mussel shill layer (similar shape to
megalodonts, up to 2 cm in size).
Profile section 2 (Fig. 2 right) - From the
penultimate bend towards the SE to the third
last bend (17.6 - 69.55 m).
Fig. 2: Profile section 1 (left) and 2 (right)
Profile section 2 captures the NNE striking rocks of profile section 1 again.
The rock sequence is largely similar to profile section 1. The top layer in the profile is again
the mussel shill layer.
Profile section 3 - From penultimate bend towards NE to the last bend before the
Eisenkapplerhütte (17.6 m - 185.3 m).
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This profile section starts at the penultimate bend with
oncoliths and oolites of the 1st shale. After an outcrop
gap of about 30 m, a 48 m thick carbonate complex
follows up to the lying oncoliths and oolites of the 2nd
shale. Up to profile metre 70, this is largely similar to
profile sections 1 and 2, but lacks the mussel shill layer.
From profile metre 70 - 90 follow 10 m of dolomite, 5 m
of fine debris limestone, 2 m of dolomite, 6 m of debris
limestone and 1.5 m of alternating layers of oncoliths
and fossil debris limestones.
Below the 2nd shale now follows a cyclic sequence of
oolite - oncolite, which is 8 m thick. The following 2nd
shale reaches a thickness of 30 m (rolling pieces).
Up to the lying oncoliths and oolites of the 3rd shale
follow from profile metre 136 m - 177.16 m fine debris
limestone, approx. 10 m dolomite (rolled pieces), 2.5 m
oo-oncoliths, 3 m debris limestone, approx. 2 m
dolomite (rolled pieces) and 9.5 m debris limestone with
a 40 cm and a 20 cm thick dolomite layer.
The lying oncoliths and oolites of the 3rd shale are
exposed in profile section 3 with a thickness of 8 m.
The base is formed by a 35 cm thick layer of oncoid
schist, followed by 1.3 m of oncolith, then a 33 cm thick
shell schist. This is followed by 35 cm of limestone with
oncoids, 4 m of ooolite and 2 m of oncolith. The
uppermost oncolite area is bulbous, slate-like.
Profile section 4 - Starting west of the last hairpin bend
to the last hairpin bend, from the hairpin bend
northwards over the rock face (178 - 225 m).
Profile section 4 records the basal oncoliths and oolites
of the 3rd shale (like profile section 3), furthermore the
3rd shale and the following carbonate complex above it.

Fig. 2: Profile section 3 from 17.6 to 147 m
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The sequence of oncoliths and oolites, similar but not
identical to the profile section above, was correlated
with profile section 3 as follows: Due to the thickness
variations of the oolite unit in both profile sections
(section 3: 4 m, section 4: 2.35 m), the profile sections
were each hung together in the middle of the oolite
unit to compensate for lateral thickness variations (the
correlation occurred at 181.36 m).
Deviating from profile section 3 is the occurrence of
an 18 cm thick layer at 184.76 m, which was
interpreted as bioherm. The surface of this layer is
reminiscent of washed concrete slabs and has
depressions up to several cm in size (round - oval elongated), which are filled with oncoids and fossil
debris.
This is followed by a 30 cm thick fossil-free shale layer
with a 4 cm thick encrinite layer in the upper part.
The overlying fossil-rich 18 cm thick oncoid layer
passes into a 30 cm thick fossil-rich shale. This is
followed by 1 m of mudstone with a 5 cm thick
brachiopod shale layer above. Above this comes a 65
cm thick layer, which appears brecciated in the lower
part and has abundant fossil debris, marcasite and
rarely galena in the upper part. The uppermost layer
of the carbonate complex is a 15 cm thick fossil-shill.
Above this follows the 3rd shale (fossil-free) with a
thickness of 12 m, which reaches the base of the rock
face north of the last bend (Fig. 6).
The carbonate complex that forms the rock face is 25
m thick and consists of debris limestones that at 213
m have a 20 cm thick intercalation of silty limestone
and 1.7 m of Oo - Onko - Fil - grainstone.

Fig. 3: Profile section 3 from 147 - 185.3 m
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Fig. 5: Profile section 4 from 178 - 224.85 m
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Fig. 6: Third shale horizon and third carbonate series of the Raibl strata at the Hochobir road
(Photo: W. Poltnig)

.
Fig. 7: Profile of the Raibl strata of the Drauzug (from Kraus 1969).
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The first Raibl shale horizon is almost never well exposed. Traces of this horizon can be
found in the Hochobir area and north of Luschasattel. The first shale horizon is better
exposed through mining, although today only the mining of Mežica in the underground of the
Petzen gives access to rocks of the first shale horizon in some places. The following
description of the fossils of the first Raibl shale comes from the collections carried out in
2020 from an outcrop on the 10th level by W. Poltnig and from earlier collections in the mine
by I. Ocepek.

Superorder Ammonoidea Zittel 1884
Suborder Ceratitina Hyatt 1884
Family C a r n i t i d a e Arthaber 1911
Genus Carnites Mojsisovics 1879

Carnites floridus Wulfen 1793
(Fig. 8 – 11)
1846 – Ammonites floridus Wulfen, HAUER, Taf.1, Fig. 5-14
1873 - Pinacoceras floridum Wulfen sp., MOJSISOVICS, Taf. XXV, Fig. 1-6.
1882 - Carnites floridus Wulfen, MOJSISOVICS, Taf. L, Fig 5—6.;Taf LI, Fig 1—8.
1978 - Carnites floridus Wulfen, JURKOVŠEK, Fig. 23-25
2002 - Carnites floridus Wulfen, JURKOVŠEK, Taf. 1, Fig 4a, 4b
2015 - Carnites floridus Wulfen, OCEPEK, Fig. 1 - 8
2018 - Carnites floridus Wulfen, KRIŽNAR & OCEPEK, Fig. 4-6
2018 - Carnites floridus Wulfen, DOJEN, Abb. 1, 2, 4, 5

Carnites floridus is the most common ammonite of the first Raibl shale. About 80 pieces of C.
floridus were collected in different sizes and states of preservation. The sizes vary between
1 mm and 200 mm. The smallest ammonites (Fig. 8: 2 mm - 25 mm) have a pyritised shell
and are mostly well preserved, while the large ones are mostly pyritised and whole-bodied
but often incompletely preserved. The living chamber is also preserved in the small
ammonites and comprises half a coil.
The suture lines are often preserved on the pyritised steinkern of the specimens. While in the
juvenile specimens the saddles are not yet incised (Fig. 8: 5 mm and 12 mm), the adult
specimens show the eponymous floral shape of the suture line (Fig. 8: 94 mm.).
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2 mm

5 mm

8mm

15 mm

6 mm

8 mm

10 mm

18 mm

7 mm

12 mm

25 mm

94 mm
Fig. 8: Size development and suture development in Carnites floridus (photos: W. Poltnig, I.
Ocepek)
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The crescent-shaped increment stripes characteristic of C. floridus are usually only faintly
pronounced and developed in both juvenile and adult forms. Coarse nodes arranged in two
rows may be present in some larger specimens (Fig. 11).

Fig. 9: Carnites floridus Wulfen 1793, 105 mm (Photo: A. Poltnig)

Fig. 10: Carnites floridus Wulfen 1793, 130 mm (Photo: I. Ocepek)

12

GEONAKU / 1 / 23 S. / Tichoja 2021
Cephalopods of the Northern Alpine Raibl strata of the Karawanken

Fig. 11: Carnites floridus Wulfen 1793, 135 mm with two rows of nodes (Photo: A. Poltnig)

Familiy J o a n n i t i d a e Mojsisovics 1882
Genus Joannites Mojsisovics 1879

Joannites cymbiformis Wulfen 1793
(Fig. 12 und 13)
1868 - Arcestes cymbiformis Wulfen - LAUBE, Taf. XLIII, Fig. 1
1893 - Arcestes cymbiformis Wulfen – MOJSISOVICS, TAF. LXII, FIG. 1
1978 - Joannites cymbiformis Wulfen - JURKOVSEK, Fig. 28
2018 - Joannites cymbiformis Wulfen - DOJEN, Abb. 7

According to the literature, Joannites cymbiformis is the second most common ammonite in
the first Raibl shale. Here a specimen with a size of 130 mm and one with 140 mm are
present.
The constrictions characteristic for J. cymbiformis are only indicated. The steinkern is very
well preserved. Both the suture and the sipho are very well recognisable. The sutural line
(Fig. 12) is characteristic for J. cymbiformis and completely agrees with the one depicted by
Laube (1868).
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Fig. 12: Suture of Joannites cymbiformis, on the left at the steinkern with sipho, on the right
drawn from the same area (Photo: W. Poltnig).

Fig. 13: Joannites cymbiformis Wulfen 1793, top diameter 140 mm (Photo: A. Poltnig),
bottom 130 mm (Photo: I. Ocepek).
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Order Nautilida Agassiz 1847
Suborder Tainoceratoidea Hyatt 1883
Family T a i n o c e r a t i d a e 1883
Genus Enoploceras Hyatt in Zittel 1900

Enoploceras wulfeni (Mojsisovics 1873)
(Fig. 14)
1893 – Nautilus wulfeni Mojsisovics – MOJSISOVICS, Taf. VII, Fig. 3
1893 – Pleuronautilus wulfeni Mojsisovics – MOJSISOVICS, Suppl. Taf. X, Fig. 1

Enoploceras (Pleuronautilus) wulfeni is not known from the Raibl strata of the Karawanken
so far. A poorly preserved specimen (det. by G. Tichy 1972) is described from the first Raibl
shale of Bad Bleiberg (DOJEN 2018).

Fig. 14: Enoploceras wulfeni Mojsisovics, diameter 115 mm, different views, upper right
section of the shell with fine longitudinal striation (Photo: A. Poltnig).
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The specimen with a size of 115 mm is badly crushed and poorly preserved. Striking are the
strongly pronounced ribs that end at the outer edge of the sides. The walls slope steeply
towards the navel. Both at the outer edge of the ribs and at the navel wall, the ribs show
nodular thickenings. Very fine, densely arranged longitudinal stripes covering the entire shell
are characteristic (see Fig. 14, top right).

Suborder TRACHYCERATINA Krystyn 1979
Trachyceratoidea HAUG, 1894
Trachyceratidae HAUG, 1894
Trachyceratinae HAUG, 1894
Austrotrachyceras Krystyn 1979
Austrotrachyceras sp
(Fig. 15)

Until now, no Trachyceras was known from the Northern Alpine Raibl strata of the
Karawanken. The sintered piece, found in a debris pile of the 1st Raibl shale, does not allow
an exact determination, but that it is Austrotrachyceras can be recognised from the ventral
view (Fig. 15). The significance of this fragment lies in the chronological assignment of the
1st shale to the Austriacum zone.

Fig. 15: Austrotrachyceras sp. (45 mm) from the Mežica mine, Stari Fridrih. (Photo: I.
Ocepek)
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To complete the cephalopod fauna in the first Raibl Shale, the discovery of as yet
undetermined nautiloids in the Mežica mine is mentioned.

Fig. 16: Nautilus sp., left specimen 140 mm found at Luskačevo (2 views); right specimen 95
mm found at Mučevo (2 views). (Foto: I. Ocepek)

Cephalopods found so far in the first Raibl shale of the Karawanken
MOJSISOVICS (1882) mentions Carnites floridus from Windisch Bleiberg. PENECKE (1884)
mentions finds of Carnites floridus and Joannites cymbiformis from the Grafensteineralm in
the Hochobir area. F. KAHLER also found Carnites floridus in the first Raibl shale north of
the Luscha between Topitza and Globasnitzgraben (oral comm.). BAUER et al. (1983)
mention the finding of a Pleuronautilus cf. oenanus (Mojsisovics) from the Kniepssattel on
the Petzen.
However, most cephalopod finds have become known from the Petzen area from the first
shale in the Mežica mine. From the present collections and the work of JURKOVŠEK (1978),
BAUER et al. (1983), OCEPEK (2015) and KRIŽNAR & OCEPEK (2018), the following
specific species are available:
Carnites floridus Wulfen
Joannites cymbiformis Wulfen
Arcestes gaytani Klipstein
Arcestes sp.
Megaphyllites jarbas Münster
Pleuronautilus gaudryi Mojsisovics
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Pleuronautilus cf. oenanus Mojsisovics
Enoploceras wulfeni Mojsisovics
Austrotrachyceras sp.
Nautilus sp.

Ammonites from the second Raibl shale of the Karawanken
The second Raibl shale of the Northern Karawanken was previously considered to be free of
ammonites. In a water tunnel in the Helenental, which passed through the second Raibl
shale, the second author was able to collect a fauna which included ammonites as well as
lamellibranchs, gastropods, crinoids and vertebrate remains. A more detailed analysis is still
pending and is planned after the collection of further material.
A preliminary review of the material by A. SPATZENEGGER shows that few ammonite
species are present in different age stages. Interesting for the chronological classification is
the evidence of the occurrence of Neoprotrachyceras cf. oedipus (Fig. 17).

Fig. 17: Neoprotrachyceras cf. oedipus from the 2nd Raibl shale of the Helenental near Črna
(lateral and ventral view, 12 mm). ((Foto: I. Ocepek)
Also likely to belong to Neoprotrachyceras cf. oedipus or Austrotrachyceras sp. is the form
shown in Fig. 18. In this figure one can see that the inner core has coarse ribs with coarse
lateral nodes. Accordingly, other small specimens found with coarse nodes can be attributed
as inner cores to one of the above two forms (Fig 19).
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Fig. 18: Neoprotrachyceras cf. oedipus or Austrotrachyceras sp. from the 2nd Raibl shale of
the Helenental near Črna. Size 19 mm. (Foto: I. Ocepek)

Fig. 19: Inner cores of Neoprotrachyceras cf. oedipus or Austrotrachyceras sp. from the 2nd
Raibl shale of the Helenental near Črna (each 6 mm in size) (Foto: I. Ocepek)
Other roughly ribbed ammonites are Neoprotrachyceras, possibly Neoprotrachyceras thous
(Fig. 20).
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Fig. 20: Neoprotrachyceras from the 2nd Raibl shale of the Helenental near Črna (left 23
mm, right 25 mm) (Foto: I. Ocepek)
Whether the somewhat finer-ribbed specimens in Fig. 21 belong to Sirenites or fine-ribbed
Neoprotrachyceras species cannot be said at present due to the lack of a suitable ventral
view.

Fig. 21: Fine-ribbed ammonites (top left 35 mm, top right 25 mm, bottom left 34 mm) (Foto: I.
Ocepek)
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Discussion on the age classification of the first and second Raibl shale in the Northern
Karawanken Mountains
In older literature, the first Raibl shale of
the Northern Karawanken and Bad
Bleiberg was classified in the aonoides
zone

(MOJSISOVICS,

1883,

MOJSISOVICS, 1893). Recent studies
on the Carnian Pluvial Event (CPE)
provide

different

results

for

the

Wetterstein carbonate platform and the
marls and sandstones overlying it by
means

of

multistratigraphic

studies

(HORNUNG, 2007, HORNUNG et al.,
2007, KOLAR-JURKOVŠEK, T. & B.
JURKOVŠEK, 2009). In this study, the
biozone

classification

according

to

HORNUNG et al (2007) is used (see
table on the left).
According to HORNUNG (2007), the
carbonate

development

of

the

Wetterstein Limestone ends in the area
of the Wetterstein Carbonate Platform of
the Northern Calcareous Alps with the
Jul1/IIb (zone of Trachyceras aonoides).
In the same paper, the Northern Alpine
Raibl strata are divided into three marlsandstone members (corresponding to
the three shale horizons of older papers)
and three carbonate members overlying
each of them. For the first marlsandstone member a Jul2/II age is
given. The following members already fall into the Tuval. Between Jul1/IIb (Top Wetterstein
Limestone) and Jul2/IIa a stratigraphic gap of about Jul 2/I is assumed.
KOLAR-JURKOVŠEK, T. & B. JURKOVŠEK (2009) have demonstrated a Julian age for this
horizon in the Mežica area (Petzen/North Karavanke) in limestone layers within the second
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shale horizon by means of conodonts (Nicoraella ? budaensis). It is also shown for the CPE
that it falls within the period Jul 1/IIc to Jul 2/II.
However, since the conodonts from the Petzen area are different from those in the Northern
Calcareous Alps, a comparison of the stratigraphy based on conodonts in both areas is not
possible at present. In any case, the works of HORNUNG, 2007, HORNUNG et al., 2007 and
KOLAR-JURKOVŠEK, T. & B. JURKOVŠEK (2009) agree that the carbonate development of
the Wettersteinkalk platform extends up to the high Jul1 and thus also includes the
Trachyceras aonoides zone. The first Northern Alpine Raibl shale of the Karawanken might
therefore already fall into the zone of Austrotrachyceras austriacum, although due to the
currently different stratigraphic classifications of the Northern

Alpine Raibl strata of the

Petzen and the marl-sandstone members of the Northern Calcareous Alps, a more precise
classification into one of the Julian sub-stages is not possible.
The ammonite fauna now found in the 2nd Raibl shale shows that the 2nd Raibl shale still
belongs to the uppermost Jul (subzone of Neoprotrachyceras oedipus). As there are also
indications that the uppermost Wetterstein limestone might extend into the Austrotrachyceras
austriacum zone (finds of Austrotrachyceras subaustriacum, Mojsisovics 1893), it follows,
based on the ammonites found, that the development of the carbonate plate extends into Jul
2 Ia, the first Raibl shale begins in the Austrotrachyceras austriacum zone and the second
Raibl

shale

also

lies

in

the

Austrotrachyceras

austriacum

zone

(subzone

of

Neoprotrachyceras oedipus).
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