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Figure 15: Plant fossils from the Norian of the Eastern Southern Alps. Scale bars = 10 mm: A. putative stem fragment of Pelourdea vogesiaca (Schimper et Mougeot) Seward, 1917,
MFSN 40305; B. shoot fragments of Pagiophyllum sp., MFSNgp 40292; C. female scale of unknown affinity, MESNgp 44397; D. female scale bar of cheirolepidaceous affinity, MFSNgp
44429; E. shoot fragments of Brachyphyllum sp., MFSNgp 50365; F. Pelourdea vogesiaca (Schimper et Mougeot) Seward, 1917, MFSNgp 1826.
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7.2. THE NORIAN-RHAETIAN MICROFLORA OF THE EASTERN
SOUTHERN ALPS

The Monticello Formation, Dolomia di Forni and
Chiampomagno Limestone yielded abundant Norian and
Rhaetian palynological associations in the Carnic and Julian
Alps (Figs. 5, 12). They represent sediments of the intraplatform
basins heteropic to the Dolomia Principale/Hauptdolomit
and Dachstein Limestone (Dalla Vecchia, 2012; Carulli et al.,
1998). These assemblages are dominated by trilete spores,
monosaccate and bisaccate pollen and Circumpolles typical

for the middle part of the Norian. During the late Norian,
an increase in trilete spores and Circumpolles, along with a
decrease of bisaccate pollen can be observed (Kustatscher &
Roghi, 2014). The Rhaetian associations are characterized by
trilete spores with fern, sphenophyte and lycophyte affinities
and pollen grains belonging to the Circumpolles (Corollina), as
well as pollen of uncertain botanical affinity, such as Rhaetipollis
germanicus (Carulli et al., 1998).

Figure 16: Triassic amber from the Dolomites. A. Sandstone with amber drops, fossil wood and charcoal (Heiligkreuz Fm., Dibona Section). The right image shows the sample under UV
light, scale bar = 2 cm; B. Amber drops from the main palesols (Heiligkreuz Fm., Dibona section), scale bar = smm; C. Bisaccate taeniate pollen grain (Lunatisporites sp.) inside fossil resin,
scale bar = 1opm; D. Plant-feeding mite inside Triassic amber: Triasacarus fedelei Lindquist et Grimaldi in Schmidt et al., 2012, scale bar = 10oum; E. Plant-feeding mite inside Triassic amber:
Ampezzoa triassica Lindquist et Grimaldi in Schmidt et al., 2012, scale bar = 1opum.
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8. THE AMBER

Triassic amber (Fig. 16) is very rare and occurs concentrated in a
specific time interval in the Upper Triassic. Koken (1913) was the
first to mention amber from the Triassic of the Southern Alps,
specifically from the Heiligkreuz Formation around Cortina
d’Ampezzo. This fossil resin is associated with conifer shoots
and cuticle fragments, partly in palaeosoils. It was rediscovered
almost 100 years later near the Rifugio Dibona (Fig. 16A, 16B)
and subjected to a detailed study that also reported various
inclusions (Fig. 16C—E); Roghi et al., 2006b, Schmidt et al., 2012,
Sidorchuk et al., 2015; Seyfullah et al., 2018). More findings of
amber together with plant fossils came from the Carnian of
Dogna in the Julian Alps (Roghi et al., 2006a). Carnian amber is
found in many different localities in Europe, North America and
Southern Africa (Schmidt et al., 2012) and is linked to stressed
conditions triggered by the Carnian Pluvial Episode (Gianolla
et al., 1998; Roghi et al., 2006b). The Dolomites represent the
largest Triassic amber deposit known to date.

Older Triassic amber was found in only one sample each from
the Anisian in the Recoaro area and from putatively Ladinian
sediments in the Dolomites (Roghi et al., 2017). The Anisian
amber was found in a small collection of fossils, originally
belonging to the botanist Abramo Massalongo (who lived from
1824 to 1860), which is presently housed at the Museum of
Natural History of Venice. It pertains to the so-called “Voltzia
beds” (lower Anisian) of the Recoaro area. Palynologically, these
beds correspond to the vicentinense-antonescui subphase of the
thiergartii-vicentinense phase (Fig. 4), which is characterized by
the dominance of conifer pollen (Brugman, 1986). The amber
was found in association with a conifer shoot fragment that
was identified by Massalongo as “Araucarites athrotanoides
Msslg” (nomen in schedis), which nowadays would correspond
to Voltzia recubariensis. The Ladinian amber is associated with
a shoot of Voltzia ladinica that was found, according to its label
at the Museum of Natural History of Vienna, in the “Wengener
Schichten” of Wengen/La Valle (Gadertal/Badia Valley). Based
on the lithology, the sample corresponds to the uppermost part
of the Wengen/La Valle Formation (latest Ladinian; Roghi et
al.,, 2017). The Carnian amber of the Southern Alps has been
mainly recovered from the Heiligkreuz Formation in the
eastern Dolomites and in (marginal) marine sediments of the
Rio del Lago Formation in the Julian Alps (Koken, 1913; Zardini,
1973; Gianolla et al., 1998; Roghi et al., 2006a, 2006b). In all
cases, the amber was associated or in physical connection with
conifer shoots and/or leaves, which permits the assignment
to their respective resin-producing plant species. The Anisian
and Ladinian amber of Northern Italy was produced by
representatives of the Voltziales (Voltzia recubariensis and V.
ladinica, respectively).

Although rare, the presence of the fossil resin in the Recoaro
area and in the Wengen/La Valle area suggests it may be coeval
with two Triassic humid shifts detected during the Bithynian/
Pelsonian and Longobardian, respectively (Preto et al., 2010;
Stefani et al,, 2010). A transgressive phase could also have
created stressed conditions for the forest habitat, leading to
increased resin production while at the same time creating
favorable conditions for the preservation of fossil plants and
resin.
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9. TAXONOMIC REMARKS

Genus Macropterygium Schimper, 1870
Type: Macropterygium bronnii (Schenk) Schimper, 1870

Remarks. Schimper (1870) attributed leaves to his new genus
Macropterygium that had previously been assigned to Pterophyllum
bronnii by Schenk (1866—67). Macropterygium was originally a
junior synonym of Sphenozamites Brongniart, 1849. Wesley (1958)
reserved the name Sphenozamites for leaves of bennettitalean
affinity, and erected the new genus Apoldia Wesley, 1958 for
macromorphologically similar leaves with a cycad affinity.
The species Sphenozamites tener Compter, 1883 was assigned to
Apoldia because of its cycadalean cuticle (Linnell, 1932, p. 251).
However, that combination was invalid, since it lacked a full
and direct reference to the basionym of the type species (Zijlstra
et al., 2009). Moreover, the new combination was not in general
use and new species with oblanceolate to spatulate segments
were still assigned to the genus Sphenozamites.

During a revision of various Pterophyllum and Zamites species,
Weber (1996) re-discussed Macropterygium and proposed
M. bronnii (Schenk) Schimper, 1870 as type species and the
specimen figured by Bronn (1858, pl. 4, fig. 1) as holotype of the
species. Within the genus, he proposed three new subgenera
— Macropterygium (Schimper) Arber, 1907, Glandulozamites (Bock)
Weber, 1996 and Indozamites Weber, 1996 — and assigned M.
bronnii to the first subgenus. The author suggested also to assign
Macropterygium putatively to the Bennettitales, based on the
finding of a syndetocheilic stoma apparatus in Macropterygium
rogersianum (Fontaine) Weber, 1996. However, no cuticles have
been described for the type species.

Zijlstra et al. (2009, 2013) proposed the conservation of the
genus Sphenozamites for fossil bennettitalean leaves only. As
a consequence, the genus Macropterygium Schimper, 1870
in its original diagnosis by Schimper is not considered a
junior synonym of Sphenozamites anymore, since the former
genus was created to include leaf fragments belonging to
Pterophyllum bronnii Schenk, 1866—67, for which so far no cuticle
has been described and which can, therefore, not be assigned
with certainty to any plant group. Here we propose to use
Sphenozamites (Brongniart) Miquel, 1851 for leaves with a clear
affinity with the Bennettitales, Apoldia Wesley, 1958 for leaves
clearly belonging to the cycads and Macropterygium Schimper,
1870 for those with unknown botanical affinity.

Macropterygium wengensis (Wachtler et Van Konijnenburg-van
Cittert, 2000) Kustatscher et Van Konijnenburg-van Cittert
comb. nowv.

Basionym: Sphenozamites wengensis Wachtler et Van Konijnenburg-
van Cittert, 2000, The fossil flora of the Wengen Formation
(Ladinian) in the Dolomites (Italy), pp. 109-110, pl. 3, fig. 1-2.
Holotype: The specimen figured by Wachtler et Van
Konijnenburg-van Cittert, 2000, pl. 3, fig. 1.

References

2000 Sphenozamites wengensis Wachtler et Van Konijnenburg-
van Cittert, p. 109—-110, pl. 4, fig. 1-3, pl. 5, fig. 1-5.

2004 Sphenozamites wengensis Wachtler et Van Konijnenburg-
van Cittert — Kustatscher, p. 36.

2013 Sphenozamites wengensis Wachtler et Van Konijnenburg-
van Cittert — Petti et al., p. 465.
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Description. The rachis of the leaf fragments is thick (2-6 mm),
the segments are inserted (sub-)oppositely and slightly to the
upper side of the stout rachis, without covering it significantly.
The segments are oblanceolate, slightly asymmetric with the
posterior margin longer than the anterior margin, a slightly
restricted base and a rounded apex. The segments are 30—45
mm long with a maximum width of 11-15 mm. The veins
originate from the attachment area, fork in the lower and
middle part of the segments and reach the outer margin at a
concentration of 16/cm.

Remarks. The epidermis of Macropterygium wengensis has not
been found preserved so far. Petti et al. (2013) suggested that
the leaf fragments of Sphenozamites wengensis Wachtler et
Van Konijnenburg-van Cittert, 2000 should be considered as
cycadalean and thus transferred to the genus Apoldia. However,
the missing cuticles make it impossible to assign this taxon
to any higher plant group; consequently, an assignment to the
genus Macropterygium Schimper, 1870 is proposed here.

Geographic and stratigraphic distribution. The species is so far
restricted to the Ladinian of the Dolomites.

10 STRATIGRAPHIC AND GEOGRAPHIC DISTRIBUTION OF THE
MACRO PLANT REMAINS

The Triassic flora of the Eastern Southern Alps is a diverse flora
with at least 95 different taxa. However, the stratigraphic record
of these taxa is still scattered. Some plant assemblages, such as
those from the Kithwiesenkopf/Monte Pra della Vacca (37 taxa)
and the Raibl/Cave del Predil area (34 taxa), are important not
only in comparison with other localities from the Southern
Alps, but are also among the most diverse and abundant of
their respective time slices in Europe. Relatively abundant
and diverse assemblages are Piz da Peres (14 taxa), Recoaro (12
taxa; this plant assemblage is in need of a modern revision),
Wengen/La Valle (15 taxa), Monte Agnello (15 taxa), Seiser Alm/
Alpe di Siusi (12 taxa), Prags/Braies (11 taxa), and Agordo (10
taxa). All other localities yielded less than 10 taxa each. As a
general overview, considering each of the stages, the Anisian
flora of the Southern Alps is composed of 52 taxa, the Ladinian
one of 39 taxa, the Carnian of 35 taxa and the Norian of 7 taxa
only (Tab. 1, 3, 4). This apparent decrease in taxa could be in
part artificial and not reflect a general decrease in diversity
throughout the Triassic, because it appears in comparison with
the best-preserved, and therefore unusually diverse Anisian
plant fossil assemblage from the Kithwiesenkopf/Monte Pra
della Vacca and the Recoaro plant assemblage, which needs
further taxonomic revision. The Carnian and Norian plant
assemblages are also in need of a taxonomic revision and/or
study of the available collections. This could noticeably change
our understanding of the diversity within the various stages.

On a generic level and excluding the problematic eight genera
of the Recoaro and Raibl/Cave del Predil plant assemblages, 45
different taxa can be distinguished in the Eastern Southern Alps
(Tab. 5). Only few of them are long-ranging taxa present from
the Anisian to the Norian, i.e., Equisetites among the horsetails
and Pelourdea and Voltzia among the conifers (Tab. 5). The
lycophytes are represented by four different genera (Isoetites,
Lycopia, Selaginellites and Lepacyclotes), all of which are restricted
to the Middle Triassic. With the exception of Pleuromeia, the

30

Group

Genus

Anisian

Ladinian

Carnian

Norian

Lycophytes

Isoetites

>

Lycopia

Selaginellites

Lepacyclotes

Horsetails

Echinostachys

Neocalamites

Equisetites

Ferns

Sphenopteris

Anomopteris

Gordonopteris

Scolopendrites

Cladophlebis

Neuropteridium

Symopteris

Marattiopsis

Danaeopsis

Phlebopteris

Thaumatopteris

Chiropteris

Rhacophyllum

Seed ferns

Peltaspermum

Scytophyllum

Sagenopteris

Ptilozamites

Cycadophytes

Bjuvia

Nilssonia

Dioonitocarpidium

Macrotaeniopteris

Apoldia

Conifers

Pseudovoltzia

Elatocladus

Albertia

Pelourdea

Voltzia

Brachyphyllum

Pagiophyllum

Incertae sedis

Lugardonia

Taeniopteris

Carpolithes

Macropterygium

Phylladelphia

Table 5: Occurrences of plant macrofossil genera in the Anisian to Norian stages within the

Eastern Southern Alps.




most characteristic Early Triassic lycophyte genus of Europe,
all relevant Triassic lycophyte genera are thereby present in
the Eastern Southern Alps. With the exception of Schizoneura
and Broomsgrovia, all relevant European sphenophyte genera
are present in the Eastern Southern Alps as well. The fern
group is the most diverse plant group in the Triassic of the
Eastern Southern Alps (14 genera) and shows an interesting
stratigraphic pattern (Tab. 5). The Anisian and Ladinian plant
assemblages are mainly dominated (both in abundance and
diversity) by Osmundales; Marattiales occur already putatively
in the Anisian assemblages (Marattiopsis, Danaeopsis) but are
confirmed only in the Carnian (Danaeopsis; Kustatscher et al.,
2012b). Asterotheca, a typical element of Ladinian and Carnian
floras in Europe is conspicuously absent (e.g., Kustatscher
& Van Konijnenburg-van Cittert, 2011; Pott et al., 2018). The
Dipteridaceae and Matoniaceae appear within the Ladinian
and/or Carnian of the Eastern Southern Alps, constituting some
of the earliest representatives of these families in the fossil
record (Kustatscher et al., 2014).

All seed fern genera in the Eastern Southern Alps are already
present in Anisian plant assemblages, although the occurrence
of Ptilozamites is still putative. These four genera (Scytophyllum,
Peltaspermum, Sagenopteris, and Ptilozamites) are among the
most important Triassic genera in Europe. Peculiarly, the first
occurrences of all these genera are stratigraphically lower in
the South Eastern Alps than in the Central European Basin
(cf. Kustatscher & Van Konijnenburg-van Cittert, 2013). A
similar pattern can be observed in the cycadophytes. The
occurrences of Bjuvia and Dioonitocarpidium in the Anisian
of the Kihwiesenkopf/Monte Pra della Vacca are the earliest
occurrences of these two genera in Europe, although
megasporophylls assigned to Dioonitocarpidium have even been
described from the Permian of Texas (DiMichele et al., 2001).
The genus Pterophyllum is currently considered part of the
Ladinian flora, although cuticle analyses would be necessary
in order to confirm the early presence of this bennettitalean.
The conifers are the second most abundant and diverse group
within individual plant assemblages. With the exception of the
long-ranging taxa Pelourdea and Voltzia, most genera are present
in short time slices only. Confirmed findings of Aethophyllum
and Albertia (the last with a putative record in the Norian) are
restricted to the Middle Triassic of the Eastern Southern Alps.
Both genera are well described from the Buntsandstein of the
Germanic Basin, which is slightly older in age (e.g., Schimper &
Mougeot, 1844; Fliche, 1910; Grauvogel-Stamm, 1978). Peculiar is
the putative presence of Pseudovoltzia and conifer shoots with
cuticles that resemble walchian-type conifers in the Carnian
Dibona locality. Detailed studies will be necessary in order to
confirm whether these two genera survived the end-Permian
mass extinction. Five genera can so far not be assigned to any
major plant group.

Only very few taxa are distributed throughout the entire
Eastern Southern Alps, from the westernmost part (i.e., Val
di Non, Monte Agnello), to the northernmost Dolomites
(Kithwiesenkopf/Monte Pra della Vacca, Piz da Peres, Prags/
Braies and Wengen/La Valle), to the Julian/Carnic Alps in the
East (e.g., Dogna, Rio Serai, Raibl/Cave del Predil) and to the
Venetian Alps in the South (Recoaro). In fact, only two genera
are represented in all areas of the Eastern Southern Alps,
i.e., the sphenophyte genus Equisetites and the conifer genus
Voltzia, although Eguisetites is missing in Monte Agnello. The
conifer Pelourdea, on the other hand, is stratigraphically present
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through all stages in the Eastern Southern Alps, but is not
present in the westernmost localities, in the Non Valley and at
Recoaro (Tab. 1, 3, 4). Whether this is a collecting artefact or has
a biogeographical reason, can so far not be determined.

The lycophytes in general do not only have stratigraphical
constraints in the Dolomites but are also restricted to the
Northern Dolomites and Sappada. Among the ferns, the
geographically most widely distributed ones are the genera
Cladophlebis, Neuropteridium and Gordonopteris. Among the seed
ferns, Scytophyllum is restricted to the Dolomites, whereas
Ptilozamites is present both in the Dolomites and in the
Julian Alps. Cycadophytes are generally rare in specific plant
assemblages but have a geographically wide distribution in the
Dolomites and Julian Alps. Within the conifers, Albertia is also
a widely distributed genus, missing only in the Non Valley and
in the Julian Alps.

11. CONCLUSIONS

The presented overview of all the Triassic macro- and microplant
assemblages from the Eastern Southern Alps, includes 62 main
outcrop areas (Figs. 1, 9, 12). Some of these floras have been
known for centuries (e.g., Raibl, Recoaro), but the majority has
been discovered in the 20" and 21* century. Both historically
famous plant fossil assemblages are in need of taxonomic
revision, as they have not been studied in detail since the end of
the 19th century. Consequently, some of the species and genera
known from the historical papers have not been considered in
the context of palaeogeography and stratigraphy.

The more recently collected floras (e.g., Kithwiesenkopf/
Monte Pra della Vacca, Agordo, Piz da Peres, Monte Agnello)
and/or revised museum collections (e.g., Val di Non) are well-
documented and add a considerable amount of interesting
data to our knowledge of the flora in the Eastern Southern
Alps during the Triassic. Some of the newly discovered
plant fossil assemblages are quite rich in specimens and
diverse in taxonomic composition (e.g., the Anisian flora of
Kithwiesenkopf/Monte Pra della Vacca and the Ladinian flora
of Monte Agnello). These new collections allow new insights
into the vegetation composition of the Western Tethys Realm
during the Triassic. What previously seemed to be a mainly
conifer-dominated flora is now recognized as more diverse,
with a large number of fern and cycadophyte taxa.

In general, the Triassic flora of the Eastern Southern Alps
is diverse, with at least 95 taxa (belonging to at least 45
genera) occurring within the Triassic System. However, the
comprehensive compilation of data shows clearly that most
of these taxa are described only from one or few localities,
in general from the most abundant and diverse plant fossils
assemblages indicated above. The only exceptions are
the horsetail Fguisetites and the conifer Voltzia, which are
both diverse and very abundant through time and occur
geographically over the entire Eastern Southern Alps. A
general decrease in taxonomic diversity trough time can be
observed. This is an artifact related to the increasing scarcity
of diverse and abundant plant assemblages and the need for
revision of some of the Late Triassic floras. Moreover, the fact
that several genera seem to be restricted to certain areas of the
Eastern Southern Alps may be related to the patchy record.
We cannot exclude the possibility that a severe collecting bias
is still influencing our understanding of the geographic and
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stratigraphic distribution of the various taxa.

Palynological studies on the Triassic sequences of the
Eastern Southern Alps have been in full swing since the
1980s and provided us with a large amount of data not only
on specific assemblages, but also on palaeoecological and
palaeoclimatological changes in the Eastern Southern Alps
during the Triassic. These led to (chrono-)stratigraphic revisions
of several plant fossil localities, permitting us to obtain a better
correlation between the different plant assemblages. The
biostratigraphic phases, zones or assemblages are calibrated
with the aid of ammonoid, and rarely conodont, biozones, thus,
enabling an exceptional temporal resolution. A detailed, high-
resolution sampling of the Late Triassic and earliest Triassic
will permit to extend and improve the biostratigraphic scale
(Fig. 4), filling up some of the existing gaps in the Southern
Eastern Alps.

Quantitative palynological analyses have evidenced several
shifts (i.e., in the late Anisian, in the late Ladinian and in the
middle Carnian), that are partly overlapping with regional
and/or global shifts from xerophytic to hygrophytic plant
communities, showing that the climate during the Triassic was
not as uniform as sometimes presumed. These shifts in the
climatic signal are coeval with amber findings in the Eastern
Southern Alps. This includes the late Pelsonian shift with amber
droplets on Voltzia recubariensis from Recoaro, the late Ladinian
shift with amber from the Wengen Formation of Wengen/La
Valle and the famous Carnian Pluvial Episode with abundant
amber findings throughout the Dolomites, including major
occurrences near Heiligkreuz, Rifugio Dibona and Dogna. At a
first glance it may appear that the shifts correspond to the major
occurrences in plant fossil assemblages, such as for example
with Kithwiesenkopf/Monte Pra della Vacca and Recoaro. On
the other hand, other important plant fossil outcrops, such as
Monte Agnello or Raibl/Cave del Predil, do not correspond with
the humid shifts but are slightly older. At Dogna and Rifugio
Dibona, plant remains were found in great numbers, but the
collected plant assemblages are not very diverse.

Almost 180 years after the first figure of a plant remain (small
fern frond fragment) from the Eastern Southern Alps, the
vegetation record has become well-stocked with a wide range of
plant groups and taxa. The different taxa necessitated different
habitats, nutrients, soil and water availability, occupying, thus,
different types of environments. The Southern Alps were, during
the Triassic, a dynamic and changing landscape due to tectonic
movements, volcanic activities and sea-level changes. These
provided a wide range of environmental settings that changed
through time. The dynamiclandscapeis reflected in the different
plant fossil assemblages that can be observed in the different
plant fossil localities. Although the micro-and macroplant
assemblages are distributed unevenly across the geographic area
and the stratigraphic succession, they show a high potential
for the reconstruction of these different environments due to
the excellent biostratigraphic time constraints (combination of
palynological and ammonoid zones). Moreover, the exceptional
preservation and the possibility to study macro-plant remains,
microfloral assemblages and in situ spores and pollen, permit to
combine and improve both proxies.
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APPENDIX 1:

List of all macrofossil taxa discussed in this paper, their
stratigraphic attribution, age constraints and collocation in
the various national and international collections, or — in cases
where the present location is unknown - references to the
publications in which they have been described/figured. Taxa
with names between quotation marks (" ") require revision.

LYCOPHYTES

Isoetites brandneri Kustatscher et al., 2010
Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL)

Lepacyclotes bechstaedtii Kustatscher et al., 2010
Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL)

Lepacyclotes zeilleri (Fliche) Retallack, 1997

Ladinian: upper part of the Fernazza Formation (Longobardian)
of Ritjoch/Forcela da Cians (Wengen/La Valle; NMS PAL),
Wengen Formation (Longobardian) of Wengen/La Valle
(NHMW)

Lepacyclotes sp.
Anisian: undifferentiated Anisian of Culzei (Prato Carnico,
MFSNgp)

Lycopia dezanchei Kustatscher et al., 2010
Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL)

Selaginellites leonardii Kustatscher et al., 2010
Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kiihwiesenkopf/Monte Pra della Vacca (NMS PAL)

HORSETAILS

Echinostachys sp.

Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS
PAL), Agordo Formation, Richthofen Conglomerate or Morbiac
Limestone (Bithynian-Pelsonian) of Valle San Lucano, Agordo
(NMS PAL)

FEquisetites arenaceus (Jaeger) Schenk, 1864

Anisian: "Strati a Voltzia" (part of the Voltago Conglomerate,
early Pelsonian) of Recoaro (MPP), "Torbiditi d’Aupa” (Illyrian)
of Val Aupa (Moggio Udinese; MFSNgp)

Ladinian; upper part of the Fernazza Formation (Longobardian)
of Ritjoch/Forcela da Cians (Wengen/La Valle; NMS PAL),
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Wengen Formation (Longobardian) of Sappada (MPL)

Carnian: Heiligkreuz Formation (late Julian-early Tuvalian)
of Heiligkreuz (Bosellini & Largaiolli, 1965), undifferentiated
Carnian of Seiser Alm/Alpe di Siusi (GII)

Equisetites conicus Sternberg, 1833
Anisian: Voltago Limestone or Giovo Formation (Pelsonian) of
Monte Avert (Val di Non; GZG)

Equisetites mougeotii (Brongniart) Wills, 1910
Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL)

?Equisetites mougeotii (Brongniart) Wills, 1910
Anisian: Richthofen Conglomerate (Illyrian) of Piz da Peres
(NMS PAL)

Equisetites sp.

Anisian: "Strati a Voltzia" (part of the Voltago Conglomerate,
early Pelsonian) of Recoaro (MB.Pb, MPP) and "Torbiditi d’Aupa”
(Illyrian) of Val Aupa (Moggio Udinese; MFSNgp)
Ladinian: undifferentiated Ladinian of Monte
(Malborghetto Valbruna; MFSNgp)

Carnian: Rio del Lago Formation (Julian) of Dogna (MPP), Predil
Limestone (Julian) of Raibl/Cave del Predil (MB.Pb, GBA, BII),
Heiligkreuz Formation (Tuvalian) of Rifugio Dibona (MPP)
Norian: Dolomia di Forni (Alaunian-Sevatian) of Rio Seazza
(MESNgp)

Nebria

?Equisetites sp.

Anisian: Agordo Formation, Richthofen Conglomerate or
Morbiac Limestone (Bithynian—Pelsonian) of Valle San Lucano,
Agordo (NMS PAL), undifferentiated Anisian of Culzei (Prato
Carnico; MFSNgp) and unspecified Prato Carnico (MFSNgp)
Ladinian: upper part of the Fernazza Formation (Longobardian)
of Ritjoch/Forcela da Cians (Wengen/La Valle; NMS PAL),
Wengen Formation (Longobardian) of Wengen/La Valle
(NHMW), St. Kassian/San Cassiano (Hochabteiltal/alta Val
Badia; NMP), Cercena (Val Zoldana, MPP), Sappada (MPL),
undifferentiated Ladinian of Monte Sief (Livinallongo, GII),
Bevorchians (Moggio Udinese; MFSNgp)

Carnian: San Cassian Formation (Julian) of Stuores Wiesen/
Pralongia (Hochabteiltal/alta Val Badia; ItTr; Bizzarini et
al., 2001), Predil Limestone (Julian) of Raibl/Cave del Predil
(NHMW)

Neocalamites sp.

Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS
PAL), Voltago Limestone or Giovo Formation (Pelsonian) of
Monte Avert (Val di Non; GZG)

FERNS

Anomopteris mougeotii Brongniart, 1828

Anisian: Agordo Formation, Richthofen Conglomerate or Morbiac
Limestone (Bithynian-Pelsonian) of Valle San Lucano, Agordo
(NMS PAL), middle part of the Dont Formation (middle—late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL),
Richthofen Conglomerate (Illyrian) of Piz da Peres (NMS PAL),
"Torbiditi d’Aupa” (Tllyrian) of Val Aupa (Moggio Udinese; MFSNgp)
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Ladinian: Wengen Formation (Longobardian) of Corvara
(Hochabteiltal/alta Val Badia; GPIT), undifferentiated Ladinian
of Bevorchians (Moggio Udinese; MFSNgp)

"Asterotheca" spp.
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (Stur,
1885)

"Camptopteris" sp.

Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (Stur,
1885)

Chiropteris monteagnellii Kustatscher et al., 2014

Ladinian: Pyroclastic layers (part of the Caotico Eterogeneo) of
early Longobardian age of Monte Agnello (MGP)

Chiropteris lacerata (Quenstedt) Riihle von Lilienstern,
1931

Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil
(Bronn, 1858)

Cladophlebis ladinica Kustatscher et al., 2014
Ladinian: Pyroclastic layers (part of the Caotico Eterogeneo) of
early Longobardian age of Monte Agnello (MGP)

Cladophlebis leuthardtii Leonardi, 1953

Anisian: Richthofen Conglomerate (Illyrian) of Piz da Peres
(NMS PAL)

Ladinian: upper part of the Fernazza Formation (Longobardian)
of Ritjoch/Forcela da Cians (Wengen/La Valle; NMS PAL) and
Innerkohlbach (Prags/Braies; NMS PAL), Wengen Formation
(Longobardian) of Corvara (Hochabteiltal/alta Val Badia;
NHMW), Cercena (Val Zoldana; MPL, MPP), Schgaguler
Schwaige/Malga Schgaguler (Seiser Alm/Alpe di Siusi; BSGP),
Pufels/Bulla (Groden/Val Gardena; MPL), Grédner Joch/Passo
Gardena (Hochabteiltal/alta Val Badia; GLA), Corvo Alto (Croda
da Lago Group; MDR) and Sappada (MPL)

Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil
(NHMW)

Cladophlebis remota (Presl) Van Konijnenburg-van Cittert
et al., 2006

Anisian: Agordo Formation, Richthofen Conglomerate or Morbiac
Limestone (Bithynian—Pelsonian) of Valle San Lucano, Agordo
(NMS PAL), middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL)

Cladophlebis ruetimeyeri (Heer) Leonardi, 1953

Ladinian: Wengen Formation (Longobardian) of Cercena (Val
Zoldana; MPP, MPL), Schgaguler Schwaige/Malga Schgaguler
(Seiser Alm/Alpe di Siusi; MPL) and Col Alto (Hochabteiltal/alta
Val Badia; MDR)

Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (GBA)

Cladophlebis sp.

Anisian: Middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL)
Ladinian: Pyroclastic layers (part of the Caotico Eterogeneo)
of early Longobardian age of Monte Agnello (MGP), Wengen
Formation (Longobardian) of Corvo Alto (MDR)

"Clathropteris" spp.
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (Stur, 1885)
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?Danaceopsis angustifolia (Schenk) Kustatscher et al. 2012
Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL),
Richthofen Conglomerate (Illyrian) of Piz da Peres (NMS PAL)
Ladinian: upper part of the Fernazza Formation (Longobardian)
of Innerkohlbach (Prags/Braies; NMS PAL)

Carnian: Rio del Lago Formation (Julian) of Dogna (MPP)

?Danaeopsis marantacea (Presl) Schimper, 1869

Ladinian: Wengen Formation (Longobardian) of Corvara
(Hochabteiltal/alta Val Badia; Mojsisovics, 1879)

Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil
(Schenk, 1866-7)

Danaeopsis sp.
Carnian: Rio del Lago Formation (Julian) of Dogna (MPP)

Gordonopteris lorigae Van Konijnenburg-van Cittert et al.,
2006

Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL,
GII), Richthofen Conglomerate (Illyrian) of Piz da Peres (NMS
PAL), Voltago Limestone or Giovo Formation (Pelsonian) of
Monte Avert (Val di Non; GZG)

Ladinian: upper part of the Fernazza Formation (Longobardian)
of Ritjoch/Forcela da Cians (Wengen/La Valle; NMS PAL),
Wengen Formation (Longobardian) of Cercena (Val Zoldana,
MPP) and Sappada (MPL)

?Gordonopteris lorigae Van Konijnenburg-van Cittert et
al., 2006

Ladinian: Wengen Formation (Longobardian) of Corvo Alto
(MDR)

"Laccopteris lunzensis Stur, 1885"
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (Stur,
1885)

?Marattiopsis sp.
Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kiihwiesenkopf/Monte Pra della Vacca (NMS PAL)

Neuropteridium elegans (Brogniart) Schimper, 1879
Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS
PAL, GII), Voltago Limestone or Giovo Formation (Pelsonian)
of Monte Avert (Val di Non; GZG), Richthofen Conglomerate
(Illyrian) of Piz da Peres (NMS PAL)

Ladinian: Pyroclastic layers (part of the Caotico Eterogeneo)
of early Longobardian age of Monte Agnello (MGP), upper
part of the Fernazza Formation (Longobardian) of Ritjoch/
Forcela da Cians (Wengen/La Valle; NMS PAL), Wengen
Formation (Longobardian) of Forcella Giau (MDR), Monte Sief
(Livinallongo; BSPG) and Sappada (MPL)

Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (GBA)

Neuropteridium grandifolium (Schimper et Mougeot)
Compter, 1883

Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL)
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (GBA)



Neuropteridium voltzii (Brogniart) Schimper, 1879

Anisian: Agordo Formation, Richthofen Conglomerate or
Morbiac Limestone (Bithynian—Pelsonian) of Valle San Lucano,
Agordo (NMS PAL), middle part of the Dont Formation (middle—
late Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS
PAL), Richthofen Conglomerate (Illyrian) of Piz da Peres (NMS
PAL), undifferentiated Anisian of the Ponte di Rio Freddo/
Kaltwasser (MFSNgp)

"Oligocarpia" sp.
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (Stur,
1885)

Phlebopteris fiemmensis Kustatscher et al., 2014
Ladinian: Pyroclastic layers (part of the Caotico Eterogeneo) of
early Longobardian age of Monte Agnello (MGP)

"Rhacopteris” sp.
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (Stur,
1885)

"Rhacopteris raiblensis Stur, 1885"
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (Stur,
1885)

Rhacophyllum crispatum (Miinster in Sternberg)
Kustatscher et Van Konijnenburg-van Cittert, 2011
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (Stur,
1885)

Scolopendrites grauvogelii Van Konijnenburg-van Cittert
et al., 2006

Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kiihwiesenkopf/Monte Pra della Vacca (NMS PAL)
Scolopendrites  scolopendrioides Van
Konijnenburg-van Cittert et al., 2006

Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL)

(Brogniart)

Scolopendrites sp.

Anisian: Agordo Formation, Richthofen Conglomerate or
Morbiac Limestone (Bithynian-Pelsonian) of Valle San Lucano,
Agordo; NMS PAL), Richthofen Conglomerate (Illyrian) of Piz da
Peres (NMS PAL)

Ladinian: Wengen Formation (Longobardian) of St. Kassian/
San Cassiano (Hochabteiltal/alta Val Badia; GII)

"Speirocarpus"” sp.
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (Stur,
1885)

Sphenopteris schoenleiniana (Brongniart) Presl, 1838
Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL)

Symopteris sp.
Anisian: undifferentiated Anisian of Rio Tschofen (Tarvisio,
MFSNgp)

Thaumatopteris sp.
Ladinian: Pyroclastic layers (part of the Caotico Eterogeneo) of

Geo.Alp, Vol. 16 2019

early Longobardian age of Monte Agnello (MGP)

Dipteridaceae indet.
Ladinian: Pyroclastic layers (part of the Caotico Eterogeneo) of
early Longobardian age of Monte Agnello (MGP)

Pteridophyta incertis sedis
Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kiihwiesenkopf/Monte Pra della Vacca (NMS PAL)

SEED FERNS

Peltaspermum bornemannii Kustatscher et al. 2007
Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL),
Richthofen Conglomerate (Illyrian) of Piz da Peres (NMS PAL)

Peltaspermum sp.

Anisian: Agordo Formation, Richthofen Conglomerate or
Morbiac Limestone (Bithynian—Pelsonian) of Valle San Lucano,
Agordo (NMS PAL), undifferentiated Anisian of Culzei (Prato
Carnico, MFSNgp)

Ptilozamites sandbergeri (Schenk) Kustatscher et Van
Konijnenburg-van Cittert, 2007

Ladinian: upper part of the Fernazza Formation (Longobardian)
of Ritjoch/Forcela da Cians (Wengen/La Valle; NMS PAL) and
Innerkohlbach (Prags/Braies; NMS PAL), Wengen Formation
(Longobardian) of Seewald (Prags/Braies; NMS PAL), St.
Leonhard im Abteital/S. Leonardo in Badia (Hochabteiltal/alta
Val Badia; NHMW), Seiser Alm/Alpe di Siusi (MDG), Wengen/
La Valle (BSPG), Pufels/Bulla (Groden/Val Gardena; BSPG) and
Corvo Alto (Forcella Giau; MDR)

Carnian: Rio del Lago Formation (Julian) of Dogna (MPP), Predil
Limestone (Julian) of Raibl/Cave del Predil (NHMW, GBA, GII),
undifferentiated Carnian of Canale Prasnig (Raibl/Cave del
Predil; MFSNgp)

?Ptilozamites sp.
Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL)

Sagenopteris sp.

Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL)
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (GBA)

Scytophyllum bergeri Bornemann, 1856

Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL),
Richthofen Conglomerate (Illyrian) of Piz da Peres (NMS PAL)
Ladinian: Pyroclastic layers (part of the Caotico Eterogeneo)
of early Longobardian age of Monte Agnello (MGP), Wengen
Formation (Longobardian) of Corvara (BGA)

CYCADOPHYTES
?Apoldia tenera (Compter) Wesley, 1958

Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil
(NHMW)
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Bjuvia dolomitica Wachtler et Van Konijnenburg-van
Cittert, 2000

Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL),
Richthofen Conglomerate (Illyrian) of Piz da Peres (NMS PAL),
Ladinian: upper part of the Fernazza Formation (Longobardian)
of Ritjoch/Forcela da Cians (Wengen/La Valle; NMS PAL),
Wengen Formation (Longobardian) of Schgaguler Schwaige/
Malga Schgaguler (Seiser Alm/Alpe di Siusi; BSPG), undefined
Seiser Alm/Alpe di Siusi (MDG), Wengen/La Valle (NHMW),
Corvara (Hochabteiltal/alta Val Badia; BSPG), Corvo Alto (Croda
da Lago Group; MDR), Mondeval (Croda da Lago Group; MDR)
and Groden/Val Gardena (MDG)

?Bjuvia sp.

Ladinian: Pyroclastic layers (part of the Caotico Eterogeneo)
of early Longobardian age of Monte Agnello (MGP), Wengen
Formation (Longobardian) of Livinallongo (PL), Grédner Joch/
Passo Gardena (Hochabteiltal/alta Val Badia; GLA), Schgaguler
Schwaige/Malga Schgaguler (Seiser Alm/Alpe di Siusi; BSPG),
Corvara (Hochabteiltal/alta Val Badia; NMS PAL), Sappada (MPL)

Cycadites suessi Stur, 1885
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (Stur,
1885)

Dioonites pachyrrhachis (Schenk) Stur, 1885
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil
(NHMW, GBA)

Dioonitocarpidium moroderi (Leonardi) Kustatscher et al.,
2004

Ladinian: Wengen Formation (Longobardian) of Schgaguler
Schwaige/Malga Schgaguler (Seiser Alm/Alpe di Siusi; MDG)

?Dioonitocarpidium pennaeformis (Schenk) Riithle von
Lilienstern, 1928

Anisian: Voltago Limestone or Giovo Formation (Pelsonian) of
Monte Avert (Val di Non; GZG)

Dioonitocarpidium sp.

Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL),
Richthofen Conglomerate (Illyrian) of Piz da Peres (NMS PAL)
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (GBA)

Macrotaeniopteris sp.

Ladinian: Pyroclastic layers (part of the Caotico Eterogeneo) of
early Longobardian age of Monte Agnello (MGP)

Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (GBA,
NHMW)

Nilssonia sp.

Ladinian: Pyroclastic layers (part of the Caotico Eterogeneo) of
early Longobardian age of Monte Agnello (MGP)

Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (GBA)

"Pterophyllum filicoides (Schlotheim) Zeiller, 1906"
Ladinian: Wengen Formation (Longobardian) of Livinallongo
(PL), Corvara (Hochabteiltal/alta Val Badia; GII), Cercena
(val Zoldana, MPP, MPL) and St. Kassian/San Cassiano
(Hochabteiltal/alta Val Badia; MPL)
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Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil
(NHMW, GBA)

"Pterophyllum giganteum Schenk, 1865"
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (UU)

"Pterophyllum" sp.

Ladinian: Wengen Formation (Longobardian) of Corvara
(Hochabteiltal/alta Val Badia, SMNS), Seiser Alm/Alpe di Siusi
(MDG), 7Laste/Monte Sief (Livinallongo; PL)

Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil
(NHMW, GBA)

"Zamites sp."
Ladinian: Wengen Formation (Longobardian) of St. Kassian/
San Cassiano (GPIT)

CONIFERS

"Aethophyllum foetterlianum Massalongo ex De Zigno,
1862"

Anisian: "Strati a Voltzia" (part of the Voltago Conglomerate,
early Pelsonian) of Recoaro (MSNV)

Albertia sp.

Anisian: Agordo Formation, Richthofen Conglomerate or
Morbiac Limestone (Bithynian—Pelsonian) of Valle San Lucano,
Agordo (NMS PAL), "Strati a Voltzia" (part of the Voltago
Conglomerate, early Pelsonian) of Recoaro (MSNV, MPP),
middle part of the Dont Formation (middle-late Pelsonian)
of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL),
undifferentiated Anisian of Culzei (Prato Carnico; MFSNgp) and
undefined Prato Carnico (MFSNgp)

Ladinian: undifferentiated Ladinian of Dierico (MFSNgp)
Norian: Dolomia di Forni (Alaunian—Sevatian) of Rio Seazza
(MFSNgp)

?Albertia sp.
Norian: Dolomia di Forni (Alaunian-Sevatian) of Rio Seazza
(MFSNgp)

"Araucarites agordicus Anger, in schedis"
Anisian: "Strati a Voltzia" (part of the Voltago Conglomerate,
early Pelsonian) of Recoaro (MSNV)

"Araucarites albuctenoides Mass., in schedis"
Anisian: "Strati a Voltzia" (part of the Voltago Conglomerate,
early Pelsonian) of Recoaro (MCSNV)

"Araucarites massalongii De Zigno, 1862"
Anisian: "Strati a Voltzia" (part of the Voltago Conglomerate,
early Pelsonian) of Recoaro (MCSNV)

"Araucarites pachyphyllus De Zigno, 1862"
Anisian: "Strati a Voltzia" (part of the Voltago Conglomerate,
early Pelsonian) of Recoaro (MPP)

Brachyphyllum sp.

Carnian: Rio del Lago Formation (early Carnian) of Dogna (MPP)
Norian: Dolomia di Forni (Alaunian-Sevatian) of Rio Seazza
(MFSNgp), Rio Forchiar (MFSNgp) and Rio Secco (MFSNgp)



"Cephalotaxites raiblensis Stur, 1885"
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (GBA)

Elatocladus sp.
Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL)
Ladinian: Wengen Formation (Longobardian) of Puflatsch /
Bullaccia (MDG)

Pagiophyllum sp.

Anisian: "Strati a Voltzia" (part of the Voltago Conglomerate,
early Pelsonian) of Recoaro (MCSNV)

Norian: Dolomia di Forni (Alaunian-Sevatian) of Rio Seazza
(MFSNgp) and Rio Forchiar (MFSNgp)

Pelourdea vogesiaca (Schimper et Mougeot) Seward, 1917
Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL),
undifferentiated Anisian of Culzei (Prato Carnico; MFSNgp) and
unspecified Prato Carnico (MFSNgp)

Ladinian: upper part of the Fernazza Formation (Longobardian)
of Ritjoch/Forcela da Cians (Wengen/La Valle; NMS PAL) and
Innerkohlbach (Prags/Braies; NMS PAL), Wengen Formation
(Longobardian) of Seewald (Prags/Braies; NMS PAL) and
Schgaguler Schwaige/Malga Schgaguler (Seiser Alm/Alpe di
Siusi; MDG)

Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (MB.
Pb, NMHW)

Norian: Dolomia di Forni (Alaunian—Sevatian) of Rio Seazza
(MFSNgp)

Pelourdea sp.

Ladinian: Pyroclastic layers (part of the Caotico Eterogeneo) of
early Longobardian age of Monte Agnello (MGP)

Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil
(GBA), undifferentiated Carnian of Balador (Rio Lavaz, Dogna
area; MFSNgp)

Norian: Dolomia di Forni (Alaunian-Sevatian) of Rio Seazza
(MFSNgp), Rio Forchiar (MFSNgp), Rio Spisulo (MFSNgp)

?Pelourdea sp.
Ladinian: Wengen Formation (Longobardian) of Cercena (Val
Zoldana; MPP) and Seiser Alm/Alpe di Siusi (MPL)

"Podozamites sp."
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (GBA,
NHMW)

?Pseudovoltzia sp.
Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL)

"Taxites massalongii De Zigno, 1862"
Anisian: "Strati a Voltzia" (part of the Voltago Conglomerate,
early Pelsonian) of Recoaro (MPP)

"Taxites vincentinus Massalongo ex De Zigno, 1862"
Anisian: "Strati a Voltzia" (part of the Voltago Conglomerate,
early Pelsonian) of Recoaro (MCSNV, MPP)

"Taxodites saxolimpiae Massalongo ex De Zigno, 1862"
Anisian: "Strati a Voltzia" (part of the Voltago Conglomerate,

Geo.Alp, Vol. 16 2019

early Pelsonian) of Recoaro (MCSNV)

"Thuites sp."
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil
(NHMW)

Voltzia dolomitica Wachtler et Van Konijnenburg-van
Cittert, 2000

Ladinian: upper part of the Fernazza Formation (Longobardian)
of Ritjoch/Forcela da Cians (Wengen/La Valle; NMS PAL) and
Innerkohlbach (Prags/Braies; NMS PAL), Wengen Formation
(Longobardian) of Seewald (Prags/Braies; NMS PAL), Wengen/
La Valle (NHMW, GII), Schgaguler Schwaige/Malga Schgaguler
(Seiser Alm/Alpe di Siusi; MDG) and Sappada (MPL)

?Voltzia dolomitica Wachtler et Van Konijnenburg-van
Cittert, 2000

Ladinian: Wengen Formation (Longobardian) of Wengen/
La Valle (NHMW), undifferentiated Ladinian of Bevorchians
(Moggio Udinese; MFSNgp)

"Doltzia foetterlei Stur, 1885"
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (MB.
Pb, NHMW, GBA, SMNS, NMP)

"Voltzia haueri Stur, 1885"

Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil
(NHMW, GBA, NMP, BII?), Rio del Lago Formation (Julian) of
Dogna (MPP)

"Voltzia heterophylla (Brongniart) Schimper et Mougeot,
1844"

Anisian: "Strati a Voltzia" (part of the Voltago Conglomerate,
early Pelsonian) of Recoaro (MSNV), middle part of the Dont
Formation (middle-late Pelsonian) of Kithwiesenkopf/Monte
Pra della Vacca (NMS PAL), undifferentiated Anisian of Prato
Carnico (MFSNgp)

Ladinian: undifferentiated Ladinian of Dierico (MFSNgp)
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil
(NHMW, ItTr)

Voltzia ladinica Wachtler et Van Konijnenburg-van
Cittert, 2000

Ladinian: upper part of the Fernazza Formation (Longobardian)
of Ritjoch/Forcela da Cians (Wengen/La Valle; NMS PAL) and
Innerkohlbach (Prags/Braies; NMS PAL), Wengen Formation
(Longobardian) of Seewald (Prags/Braies; NMS PAL), Wengen/
La Valle (NHMW), Seiser Alm/Alpe di Siusi (MDG), Groden/
Val Gardena (WDG), undifferentiated Ladinian of Bevorchians
(Moggio Udinese; MFSNgp)

"VDoltzia pachyphylla Schimper, 1869"
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (GBA)

Voltzia pragsensis Wachtler et Van Konijnenburg-van
Cittert, 2000

Ladinian: upper part of the Fernazza Formation (Longobardian)
of Ritjoch/Forcela da Cians (Wengen/La Valle; NMS PAL) and
Innerkohlbach (Prags/Braies; NMS PAL), Wengen Formation
(Longobardian) of Seewald (Prags/Braies; NMS PAL) and
Schgaguler Schwaige/Malga Schgaguler (Seiser Alm/Alpe di
Siusi; MDG)
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Voltzia raiblensis Stur, 1885
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil
(NHMW, UU, SMNS, NMP)

Voltzia recubariensis (De Zigno) Schenk, 1868

Anisian: Agordo Formation, Richthofen Conglomerate or
Morbiac Limestone (Bithynian—Pelsonian) of Valle San Lucano,
Agordo (NMS PAL), "Strati a Voltzia" (part of the Voltago
Conglomerate, early Pelsonian) of Recoaro (MB.Pb, MPL,
MCSNV, MPP, GZG), middle part of the Dont Formation (middle—
late Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS
PAL, GII), Voltago Limestone or Giovo Formation (Pelsonian)
of Monte Avert (Val di Non; GZG), Richthofen Conglomerate
(Illyrian) of Piz da Peres (NMS PAL), undifferentiated Anisian of
Culzei (Prato Carnico; MFSNgp)

Voltzia walchiaeformis Fliche, 1910
Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL)

?Voltzia walchiaeformis Fliche, 1910
Anisian: Voltago Limestone or Giovo Formation (Pelsonian) of
Monte Avert (Val di Non; GZG)

Doltzia zoldana Leonardi, 1953
Ladinian: Wengen Formation (Longobardian) of Cercena (Val
Zoldana, MPP)

Voltzia sp.

Anisian: Agordo Formation, Richthofen Conglomerate or
Morbiac Limestone (Bithynian—Pelsonian) of Valle San Lucano,
Agordo; "Strati a Voltzia" (part of the Voltago Conglomerate,
early Pelsonian) of Recoaro (MPL), middle part of the Dont
Formation (middle-late Pelsonian) of Kithwiesenkopf/Monte
Pra della Vacca (NMS PAL), undifferentiated Anisian of the
"Pragser Dolomiten" (BSPG), NMS PAL, MPP), Culzei (Prato
Carnico; MFSNgp), unspecified Prato Carnico (MFSNgp) and
Monte Bivera (MFSNgp)

Ladinian: Pyroclastic layers (part of the Caotico Eterogeneo) of
early Longobardian age of Monte Agnello (MGP), upper part
of the Fernazza Formation (Longobardian) of Ritjoch/Forcela
da Cians (Wengen/La Valle; NMS PAL) and Innerkohlbach
(Prags/Braies; NMS PAL), Wengen Formation (Longobardian)
of Seewald (Prags/Braies; NMS PAL), Wengen/La Valle (NHMW,
GII), Aschkler Alpe/Malga Mastle (Seceda, Groden/Val Gardena;
BSPG), Schgaguler Schwaige/Malga Schgaguler (Seiser Alm/
Alpe di Siusi; BSGP), Cercena (Val Zoldana, MPP), and Sappada
(MPL), undifferentiated Ladinian of Seiser Alm/Alpe di Siusi
(SMNS), Pufels/Bulla (Groden/Val Gardena; MPL), Bevorchians
(Moggio Udinese; MFSNgp), Monte Nebria (Malborghetto
Valbruna, MFSNgp) and Dierico (MFSNgp)

Carnian: Rio del Lago Formation (Julian) of Dogna (MPP),
San Cassian Formation (Julian) of Stuores Wiesen/Pralongia
(Hochabteiltal/alta Val Badia; Bizzarini et al., 2001), Misurina
(NMS PAL) and Seelandalpe (Platzwiese/Prato Piazza; BSPG),
Predil Limestone (Julian) of Raibl/Cave del Predil (GPIT,
STIPB-PB MPL, MFSNgp, GPIT/PL, NMP, GII, ItTr), Heiligkreuz
Formation (Tuvalian) of Rifugio Dibona (MPP), undifferentiated
Carnian of Balador (Rio Lavaz, Dogna area; MFSNgp), Canale
Klinken (Malborghetto Valbruna; MFSNgp), Canale Placcia
(Malborghetto Valbruna; MFSNgp), Canale Prasnig (Raibl/Cave
del Predil; MFSNgp), Fusea (MFSNgp), Rio dei Combattenti
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(Raibl/Cave del Predil; MFSNgp), Rio Freddo/Kaltwasser (Raibl/
Cave del Predil; MFSNgp) and Rio Serai (MFSNgp)

Norian: Dolomia di Forni (Alaunian-Sevatian) of Rio Seazza
(MFSNgp), Rio Forchiar (MFSNgp) and Rio Secco (MFSNgp)

?"walchian-like" conifer
Carnian: Rio del Lago Formation (early Carnian) of Dogna (MPP)

INCERTAE SEDIS

Carpolithes sp.

Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL),
undifferentiated Anisian of Culzei (Prato Carnico; MFSNgp)
Ladinian: Wengen Formation (Longobardian) of Seewald (Prags/
Braies; NMS PAL), undifferentiated Ladinian of Bevorchians
(Moggio Udinese; MFSNgp), Wengen Formation (Longobardian)
of Wengen/La Valle (NHMW) and Sappada (MPL)

Carnian: San Cassian Formation (Julian) of Stuores Wiesen/
Pralongia (Hochabteiltal/alta Val Badia; Bizzarini et al., 2001)

Lugardonia paradoxa Kustatscher et al., 2009
Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL)

Macropteridium bronnii (Schenk) Schimper, 1870
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil
(NHMW, GBA, BSPG)

?Macropteridium bronnii (Schenk) Schimper, 1870
Ladinian: Wengen Formation (Longobardian) of St. Leonhard
im Abteital/S. Leonardo in Badia (Hochabteiltal/alta Val Badia;
NHMW), and Livinallongo (PL)

Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil (GBA,
BSPG)

Macropteridium  wengensis (Wachtler et Van
Konijnenburg-van Cittert, 2000) Kustatscher et Van
Konijnenburg-van Cittert comb. nov.

Ladinian: upper part of the Fernazza Formation (Longobardian)
of Ritjoch/Forcela da Cians (Wengen/La Valle; NMS PAL) and
Wengen Formation (Longobardian) of Seewald (Prags/Braies;
NMS PAL)

Macropteridium sp.
Ladinian: Pyroclastic layers (part of the Caotico Eterogeneo) of
early Longobardian age of Monte Agnello (MGP)

Phylladelphia strigata Bronn, 1858
Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil
(NHMW, GBA)

Taeniopteris sp.

Anisian: middle part of the Dont Formation (middle-late
Pelsonian) of Kithwiesenkopf/Monte Pra della Vacca (NMS PAL,
GII), Richthofen Conglomerate (Illyrian) of Piz da Peres (NMS
PAL), Agordo Formation, Richthofen Conglomerate or Morbiac
Limestone (Bithynian-Pelsonian) of Valle San Lucano, Agordo
(NMS PAL)

Ladinian: Wengen Formation (Longobardian) of Seewald
(Prags/Braies; NMS PAL), Pyroclastic layers (part of the Caotico
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Eterogeneo) of early Longobardian age of Monte Agnello (MGP),
Wengen Formation (Longobardian) of Cercena (Val Zoldana,
MPP), Corvara (Hochabteiltal/alta Val Badia; BSPG), Sappada
(MPL), Groden/Val Gardena (MPL), unspecified Gadertal/Val
Badia (MPL)

Carnian: Predil Limestone (Julian) of Raibl/Cave del Predil
(NHMW)
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