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Abstract

Fossil plants from the Wengen Formation (Ladinian,
MiddleTriassic) in the Dolomites (Italy) have been
known for over 100 years. The best remains ariginate
from the Zoldo Valley, from Corvo Alto near Cortina,
Prags, Ritjoch near Wengen, Col Alto near Corvara
and the Groden Valley. The floral composition s
remarkably different from that of other European
contemporancous floras such as in Austria, Germany
and France.

The main floral components in the Wengen Formation
are several Voltzia species, including the new species
Voltzia ladinica n. sp, Volizia pragsensis n. sp. and

especially Voltzia dolomitica n. sp., followed by the

conifer Yuccites vogesiacus and the seedfern
FPrilozamites heert. Equisetites arenaceus, the most
commaon plant in the German Keuper flora, is very rare
in the Dolomites just as Prevophyllum jaegeri (a
cycadophyte abundant in the Lunz fora in Austria and
common in Germany ). Several fermn species oceur e.g.
Anamopteris mowgeotii (also known from the
Buntsandstein of France), Cladophlebis lenthandtii and
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Newrapieridiym gramdifolium, Cycadophytes are
further represented by Biuvia dolomitica o sp.,
laeniopreris sp. and Sphenozamites Wengensis n, sp.
A single specimen of the conifer genus Elatocladus
has been recorded us well

Zusammen Fassung

Fossile Pllanzen aus der Wengen Formation {Ladin,

Obertrias) der Dolomiten ( Talien) sind seit 100 Jahren

bekannt. Als Hauptfundorte gelten das Zoldo Tal.

Corvo Alto neben Cortina, Prags, Ritjoch bei Wengen,

Col Alto bei Corvara und das Grodnertal. Die
Pllanzengemeinschaft unterscheidet sich in viclerles
Belangen von anderen gleichaltrigen in Osterreich,
Deutschland und Frankreich,

Die Pllanzengemeinschaft aus der Wen gen Formation

setzt sich vor allen Dingen aus mehreren Voltzia-Arten,
mit den neuen Arten Volizia ladinica n. sp.. Voltzia
pragsensis n.osp. und vor allen Dingen Voltzia
dolomitica n. sp. zusammen, Weiters finden sich die
Konifere Yuceites vogesiacus und der Samenfarn
Prilozamites heeri, Equisetites arenaceus, die hiufigste
Pflanze aus dem deutschen Keuper. sowie
Preraphyllum jaegeri (cine hiufig gefundene

Cyeadophytenart aus Deutschland. sowie det Lunzes
Florwin Osterreich) ist in der Wengen- Formation sehr

selten. Verschiedene Farne wie zum Beispiel
Anomaopteris mougeotii (bekannt vom Buntsandstein
aus Frankreich), Cladophlebis leuthardtii und
Newropteridium grandifolium wurden dariiberhingus
noch gefunden. An Cycadophyten wurden noch Bruvia
dedomitica n. sp., Taeniopteris sp. und Sphenozamites
wengensis . sp. gefunden. Nur ein einziges Stiick der
Koniferengattung Elatocladus ist beleghar,

L. Introduction and Geology

The Wengen Formation, named by Wisssany (1841)
after the pluce Wengen in the Gader Vidley, encom-
passes various valeanic deposits with vhanging
amounts of ks, clays and himestones. They have often
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been preserved in easy to split lavers. Their colour 1s
usually darkbrown o grayvish, Most of the sediments
wre of vulcame ongin: however, in the upper hivers
carbonate breceies are present as well, In the uppermost
parts, the temigene sediments disappear rapadly and
finer sediments increase.
The Wengen group encompasses an area of 30 x 40
ki, reaching from the Fassa Valley in the west to the
Zoldana Valley in the southeast and Prags and Toblach
1 the north. The layers in the type locality at Wengen
are built on top of the Buchensteiner agglomerates,
and consist mainly of limestones embedded in
greenish-gray 1o brown tfls. _
Well-preserved plant fossils oceur in the ZoldoValley,
at Corvo Alte near Cortina, Prags, Ritjoch near
Wengen, Col Alo near Corvara and the Grisden Valley.
The fauna of the Wengen Formation is dominated by
the molluse Daonella lommeli, found in mass-
wecurrences throughout the whole Formation, also
accompanying the plant remains, These shells can be
up to 10 em long and are charucterized by a radial
structure. Another common mollusc is Posidonia wen-
genxis which reaches a length of ca. | em. Ammonites
are more rare, and belong 1w the Protrachveeras
archelaus-Zone: Protrachveeras archelaus. P
fadinium, P regoledanum, Trachyeeras doleriticim,
Monaphvilites wengensis and Orthoceras cempanil
are the most common ones. They can reach consider
able lengths, up 1o 30 cm.
The Wengen Formation (Daoaella-Zone and Protri-
chyceray archelans-Zone) is ranked in the Lute
Ladinian (Longobardian(De Zascur et al., 1995, A
Longobardian age is also supported by the megaspore
assemblage with Dijksirarsporites beutleri and
Maexisporites meditecratuy (Kozik, 1972)
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2, Historical Overview

The study of the Tossil plant material has always been
difficult or neglected, contrary 10 that of the marine
tauna. While the cephalopods were already well hmwn
through Morsisovies” work (1879) and parts of the
stratigraphy and tectonics had also been studied Pia
1937), the fossil plants were only mentioned
occasionally. Mosisovics (1879) listed the following
plants from Idria in Istria and Corvara (Badia Valley ),
without indicating which species came from which
locality: Equisetites arenacens, . merian, Neumptoriy
el ruetimeveri, N gaillanton, N, elegans, Sagenopreriy
lipoldi, Pecopteris triasica, B gracilis, Chiropteris
tipoldi, €. pinnata, Thinnfeldia richthofeni.
Prevophvllum giganteum, P jaegeri, Asplenites of,
roesserti, Danaeopsis marantucea, Taemiopteris S,
Volizia sp., Lyeapadites sp.

Goroox (1927) listed from Corvara: laeniopreris
angustifolia, Zamites sp. inder., Nilssonia sp. indet.,
Voltzia sp.. from Griden Frenelopsis holeneggeri,
Voltzia cf. recubariensis, Voltzia sp. indet., and from
the Buchenstein strata from Puflatsch toctually also
Wengen Formation) Pecopteris sp. indet., Zamites Sp.
det., Nifssonia sp. indet., Preraplyilum brevipenne
and Verlezia recubariensis,

Murscnecnser (1932) mentioned Zamites sp.., Veltzia
sp.and pinnules of ferns indetermined from Ciablun,
Leanaknn (1953) discussed the plant remains found so
far and included some new material, mainly from the
Zoldo Valley, belonging 1o the genera Cladaphlebis,
Newropteridinm, Pecopreris, of. Lomatopieris. !
Thvesapteris, Pagiaphvlium cf. massalongi, Voltzia
soldana and Pagiophivlium foetterli. From the village
Cercena and the waterfall descendi ng from Spiz Zuel
mto the Valley, he invest igated Newropteridiam sp.,
Pecapteris sulzensis. ¢ Aadapldebis ruenimevers, €.
fetthodts, | ‘eeapteris reticidata, Pren vl faegerd,
Voltzia sp. and Volizia =oldana, From Griden, he
deseribed specimens found by the private collector
Hemrich Morodey Prevaplivltum sp.. Cyvcadeoidea
mavodderi, Youeoires Vogestavus and Pagiophylivm
foetterfis,

Collectors from Corting discon cred material near
Corvo Alv Cladophicbis Teuthandeii Codenticulata,
Palacocyeay sp Verlezia spe, and near Foreella Gia
Newirogrte rigdim wraireifedfin all these specimens ane
sored in the Museo delle Regole at Cortina
" Ampesen

Collectws from Griden discowverad near Puflatseh
Fbiatinclaadduny sPand muny e Plant fossils from the

Coreniden Valles thint s il kept at the Memmanmusenm
fi.1||ﬂ|.'||_
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CH986) deseribed o new cyveand species
(frvnie sy

veas teomanfiiy trom Prags, and ulso spechmens
ol Beprersetites. A wpteridim, Pecopterts, Clado
Mlehis, Yoo, Vi fed il Pagiophvitum
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In the lust Tew Years more material from the Wengen
Formation was collected, (e 10 &4, the opentng up of
some mountam areas by means of torest ronds, esp
near Prags, and Wengen. The new plant muterigl will
be deseribed in this paper, and some ol the previously
deseribed material will be discussed us well, It
CENCOMPisses f‘.rﬂ:rn'f”c'.\ arenincens, .'hlrii.rrnpn-r“
merigeotin, Neuropteridinm grandifodivm, Cladophle
bis fewthardtii, Piilozamires heerl, Sphenozamites
WEngensiy sp.nov., Biuvia dolomitica sp. nov,,
faeniopteris sp., Prerophyilum faegern,  Diponit-
carpidium sp., Elatocladus sp.. Yuceites vogesiacus,
Volrzia dolomitica sp, nov.. Volt=ia Pragsensis sp. nov,
and Volrzia ladinica sp, nov, No profiles have been
made yer for the new localities, The present paper deals
exclusively with morphological descriptions,

3. Material and methods

The matenial originates from the following localities
(see fig. 1)

Prags; there are two localities near Prags: Prags
Seewald is situated near the end of the forest rod from
Bad Neuprags (Seminar) in the direction of Seewald.
where the forest road opens up the Wengen Formation
n a sharp bend 1o the left, at a height of ca, 1750 m
above sea-level. Many well-preserved conifer remains
have been collected at this locality, and also Yuccires
beaves and to a lesser extent Prilozamites. Some up to
2 cm thick layers of gypsum in the section indicate
that a regression of the sea took place during shor
time intervals,

Prags Innerkohlbach (a1 a height of ca. 1650 m) is
situated at the nghthand bank of the small stream called
Innerkohlbach that runs through the Seewald area. This
locality yielded many conifer and Yuceites remains.
Wengen; the majority of the fossil plants was collected
in the upper layers on the mountain ridge of the
Ritjoch. Especially the wopridge of the Ritjoch is very

nch in plant material such as various conifers, the

seedlern Prilozamites heeri, the horsetail Equisetites
arenacens, the fern Anomopteris mougeotii and some
Cycadophytes (Bjuvia dolomitica and Sphenozamites
wengensis), The species diversity is the largest at this
locality.

Col Alto near Corvara; mainly conifers have been
collected around Col Alto, where the Wengen
Formation surfaces in a larger area,

Corvo Alto, Forcella Gian, Mondeval and Fonder-
varl near Cortina; this is a nich area where especially

ferns and cycads have been found (eg. the holotype of

Bjuvig, exhibited in the Museo delle Regole in Cartina),
Zoldo Valley: plant Tosstls can be found near the
village Cercend, near the witerfall descending from
Spiz Zuel near Dont into the Zoldo Valley and Spiz

Aguelesso.
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Griden Valley; the private collector Heinrich
Moroder collected plant material on the Scagul-Alm
and Puflatsch. mminly conifers, Bjavia and
Prevophyltum jaegeri, The specimens are kept in the
Heimatmuseum Groden (Ortisei), The specimens
stored at the museums of Cortina und Grisden do not
have any specimen numbers

The specimens have been studied with the aid of a
dissecting microscope, and when possible, cuticle
preparations were made. For this purpose they were
macerated in Schulze's Reagent (KCIO. and 30%
HNO band newtralized with 5% ammaonia, The cuticles
were mounted in glycerin jelly and sealed with
paraplast. The specimens (unless stated otherwise
above) are partly stored in the Natural History Museum
Bozen (Bolzano) and partly in Wachtler’s private
collection at Innichen (San Candido), both in Ttaly
The specimen codes for the museam in Bozen are
WRI — Wengen Rijoch, WSW Prags Seewald and
WIK — Prags Innerkohlbach.

4. Systematic part

4.1. Sphenophyta

Equisetites Sternorrc 1833
Equisetites arenaceus (Jaroiw 1827) Scuesy 1864
(Plate 1, figs, 1, 2)

1827 Calamites arenaceius INSGER — Jagcie, p 37l 12,3,
4. Migs. 17, 9. pli5, 6

1864 Equisetites annaceuy (JAEGER) SCHENK — Sk, p.9;
pl. 7. fig.2

for further references see:

e
N

Description: There is a specimen from Wengen (WRL
044) which is an upical stem fragment (pl. 1. fig. 1),
26 em long (43 mm wide below, 27 mm above)
consisting of many nodes and internodes (distances
between nodes varving from 7 - 15 mm). Each node
carnes o leaf-sheath with the typical apical leaf teeth
with their thorm-like appendages (Kinig, 1992),

A second specimen (WRI043: pl 1, fig. 2) from the
same focality shows an apical fragment 36 mm long
and up 1o 13 mm wide with 3 nodes (distance between
nodes resp. 1 and 13 mm),

Discussion: This is the first definite record of this
horse-tail species from the Wengen Formation,
Moistsovies (I879) mentioned already the presence of
F aremaceis but it was not clear it this species was
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Anomopteris Broxoniag 1828
Anomopteris mougeotii Brosoxiagr 1828
(Plate |, figs. 4. 5)

1828 Anomopreris mougeotil BRONGNIART — BRONGNIART,
p.258; pl. 79, 81

for further references see:

1980 Anemopteriy mongeotii BRONGNIART = GRAUVOGEL-
Sravias & Giravvours, pbl, pl. 16

references from the Dolomites:

1953 f. T Pecopreris sulzensis Scrmren — Leaxarn, p.10,
pl. 1, fig. 14

1953 ¥ Cladophlehiy ruetinieveriHeer < LioNazon pl 0, pl.
I. fig. 15:non pl X fig. 6
1953 Newrpreridipm sp. = Liosano, ps, pla |, figs. 3-7

1986
1995

Pecopteris sp.— Caruieianis, p.9, fig A48
Anamopiteris mougeadil Brososiakr ~SriNal &
Woagimas, p.RO, fig. onp. &1L

Newropteridiesi ap. = Stison & Wacitier, p- 82

1998
Description: In the Wengen Formation, the species is
comman al Ritjoch, but most specimens are only small
pinna fragments: the best one measures 8 cmin length
(WRIO72; pl. 1, fig. 4). The venation is clear, however,
and resembles that of the young leal form best.

The specimen (pl. 1, fig. 5) formerly described and
figured us Peeopteris of, reticwlatn (Liosaron 1953,
StinGL & Wacnteer 1998) proved to be a well-
preserved specimen of A mongeastit on re-examination
(compare GRAUVOURL-STAMM & Gratvoan. (1980:pl.
6, figs. 7, B),

Dhiscussion: Ancmopteris mougeoni (hoth sterile wind
fertile) is a typical fossil in the Upper Bundsandstein
(Scythian) of the Vosges, bul has also been recorded
from Crermany and Chini (Gravvooit-Stams, 10781
Anomapteris mougeatiils o fern with large (up o 1,5

Sinstead of Anomopteris mnﬁgemif but a
species is less well known thun Anomapreris f
~we prefer to include the material from the es

in the later with which it shares all characters of ﬂﬂ!
young sterile leaves except the bipinnate state,
Moreover, Gorias (1937) mentioned that the two
species are similar differing mainly in size, and :mgh!.
even be conspecific,

Localities: Wengen-Ritjoch (commion), Prags Seewal
(1 specimen), Corvo Alto (common), Zoldo Valley
(common).

Newropteridium Sciimper 1891
Newropteridium grandifolivm (Scymren et
Mouaeor 1844) Scimesr 1891
(Plate 2, fig. 1)

184 Newropterds grandifolia SCHIMPER & me‘rfﬂ'

Scimrer & Movarot, pl. 36, fig. | tmmm
pteriidium)

1ROL Newsapeeridivm grandifolinm (SCHmeie & Movosor)
Seamies — Stabs, po 113

Description: Newropteridium grandifolium iﬁ,ﬁﬂ
common fossil in the Wengen Formation, ﬂﬂljl'
specimen (from Forcella Ginu) is described and 1
here. Ivis an apical pinna ['rngmunt.cu,ﬁcm'liaﬁi_;- e
pimules are attached with their whole base: the le
of the lower pimnules is 14 mm, diminishing
1o ci. 8 mm more apically. The width decreases
S o below o 4 mm distally, The mideib is cleag
secondiny veins are crowded, usually wice |

thie vein concentration at the mangin is around 20
Discussion: The species is known from
Huntsandstein (Sevibinn and the Keuper (Ladinian an
Carnian of France ani Ciermany.
Localities: Forcelln Giaw (1 speciment -

(L9833 records Newmpte ridium sp. from Zolds
(Cercend).
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Cladopidebiy Bronasiaer 1849
Cladophlehis Teathardeii 1oxarn 1953

(Plute 1, fg. 3
1953 Cladophilehis featfended Lsomano
2 Nigs. |-5
1Bt o 'r";l.!--"'lilrllr Bis A

Lerssanm Al

CabiGamis, e 9, lig. B29

Deseription: The pona fragments found are only shont
(20-25 mm long) and demonstrate shghtly faleae
pinnules. These are attached wath their whole base and
are usually coc 2.2 mm long and 2.5 mm wide. The
venation is indistingt, exeept for the midrib, which ends
long before the pinnule apex

Discussion: Cladophlebis lenthardtii occurs in 4
localinies in the Wengen Formation, although it is not
a common fossil with the exception of Cortina Corvo
Alto, Leosarm (1953) deseribed this species from 3
small fragments from Cercena (Zoldo Valley) which
where charucterized by the small size of their falcate
pinnules, and hy 4 more or less pecoplerid to
neuroptertd venation (the midrib ends long before the
pinnule apex ). Carvicars (1986) mentioned it as well.
Leonarnt (1953) discussed the similarity of C.
leathardiii wo the specimen of Pecopteris ruetimevert
Hepg figured by Leumiarot (1903-1904, pl. XXIV)
from the Neue Welt flora near Basel, but there is a
difference in pinnule shape between both species.
Localities: Cortina Corvo Alto (common), Zoldo (4
specimens), Prags Innerkohlbach (1), RitjochWengen (1),

4.3, Pteridospermae

Prilozamites Natiorst 1878
Ptilozamites heeri Nariorst 878
(Plate 2, figs. 2-9)
1878 Prilozumites heert Nathorst — Namnowst, p. 24; pl 1118
fig 9

1914 Prilozamitex heeri NATHORST — NATHORST, p. 12; plh
fig 2. pl. 3, figs. 1-3. 12

Description:Leaf fragments or almost complete leaves

are quite common at Wengen Ritjoch, and oceur at two
other localities (Prags Seewald and Zoldo) as well. In
one leaf the petiole is present. Itis 2.5 mm wide. The
longest leaf fragment is i 11.5 em long (WRI 053:
pl. 2. fig. 2), b Jeaf fragments are usually shorter,
their width is quite uniform: ca. 15 mm below and 10
mm near the leal apex, The pinmnie are in all leat
fragments oppositely 1o suboppositely arranged, and
are ¢, % mm long and 6-8 mm wide in the lower part
of o leaf (pl. 2, fig. 4). They dirminish in size owards
the leal apex (pl. 2, fig. 3). The veins anse almiost
perpendicularly from the rachis at a concentration of
T-9fcm, and run parallel (o the rounded marngin: they

|

o mot seem to fork, The leal substance is quite thick,
mumly because the cuticles are thick,

The leal 15 amphistomatic, but the majonty of the
stomaty is situated on the lower cuticle. Upper cuticle
ci. 5-7 pm thick, consisting of irregular palygonal
epidermal cells with occasional stomata hetween. No
indication of veins inthe cuticle, Lower cuticle ca, 8
pm thick, also consisting of irregular polygonal cells
Stomata occurring in irmegular rows: several (usually
2-4) rows tending 1o form a stomatal band. Epidermal
cells i the non-stomatal bands Cindicatng veins ) not
more elongated than those within the bands (pl. 2. Tig
7). Stomata irregularly spaced within the bands but
never sharing subsidiary cells. Stomata usually
longitudinally onented; guard cells sunken, surn sunded
by 5-7 thickly cutimzed subsiciary cells (ph. 2. figs. 8,
9}, sometimes forming papillae overhanging stomatal
pit. Occasionally large seeds (or cupulae with or
without seeds) have been found associmed with the
leaves. They are ¢a. 3 em long and ca. | cm (seeds) o
ca. 3 cm (cupulae) wide, The seeds often show 4 mass
of longitudinal fibres (WRI 069; pl. 2, fig. 6). the
substance of the presumed cupulac is more dense but
does not show any details (WSW 069 pl. 2, hg. 5)
Discussion: This is the first time that this species has
been recorded from the Dolomites or even outside
Sweden. The macromorphology of the material from
the Dolomites 1s similar 10 £ heeri as desenibed by
NarHorst (1878, 1914) from the Rhaetian of Sweden.
In both cases, the leaves are long and narrow; and the
rachis is broad and undivided (quite o few Prilozamites
specics have a once forked rachis, e.g. P nilssonit, P
faliay). The shape and size of the pinnac is similat but
in the Swedish material the veins tend 1o fork
sometimes, while we did not observe this feature in
the material from the Dolomites. Natiorst (1914) gave
a brief description of the cuticle which agrees with the
one given here in general. Its main character is the
absence of a clear indication of the veins in the cuticle,
and the rather irregular distribution of the stomata.
According to Nathorst they are equally distributed over
the lower cuticle, while we found that they are more
or less confined to stomatal bands but these are by no
means well-defined. s 4=
Despite these small differences in macro- and cuticular
characters and the time gap (Ladinian versus Rhaetian).
we feel confident to place the material from the
Dalomites in 2 heeri.

Localities: Ritjoch Wengen (common), Prags Seew ald
(4 specimens), Gridden (3),

4.4, Cyeadophyta
Sphenozamites BRONGNIART |§49

Sphenozamites Wengensis n. sp.

(Plate 3, figs. 1, 2)
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Description: Two leal fragments have been found
belonging to this genust a langer onc from Prags
Seewald and @ smaller one (a young leaf or i leaf apex
74 from Ritjoch Wengen.
The larger one (WSW 049; pl. 3, fig. 1) iscu. (2 em
long and 9.5 cm wide at its base. 1t then tapers towards
a width of possibly 3-4 cm apically (apical paﬂ is not
well preserved), The Ritjoch specimen (WRI 0415 p!a_
3, ﬁg 2)is 5.5 cm long. Its total width was . 5 cm
em apiclly.

“imgi‘ﬂnﬁﬁ from the' m]:mhmenl area, fork in
| middle part of the pinna and reach the
puter margin at a concentration of 16/ em. No cuticle
euuld be recovered. The Ritjoch specimen has an axis
rlﬂmlyz mm wide, the pinnae appear to be inserted
on this side of the rachis; the lower pinnules measure
30 x 11 mm. The vein concentration is also 16/ cm.
Discussion: Sphenozamites has been mainly recorded
from the Triassic of the USA{WesLEy 1958, 1974) but
a4 Sphenozamites sp. is common in the Carman of
Mount Pora (Bergamascer Alps, Northern ltaly),
although the material probably belongs to a different
species as the pinnae are much larger (> 15 cm long:
<4 em wide) (Passosi, 1996, unpublished thesis).
Sphenczamites resembles the living cycad Zamia quite
closely in leal shape, but as nothing is known of the
ltalian Triassic cuticles (both from the present muterial
and from the Carnian of the Bergamascer Alps) and/or
fructifications there is no certanty that both these fossil
Sphénozamites species may be attributed (o the cycads,
It is guite well possible that they belong to Bennettitales
instead. The leal shape of Eoginkgoites svdnevi from
the Late Trassic of the USA s quite sinular as well,
und this species has a bennettitalean cuticle (Axssrn
et nl. 19953, It differs clearly from both lialian
Sphenozamites species in bts venation as in E. svdiey(
the veins fork and anastomose, while anastomoses have
never been encountered in either ltalian Triassic
species. WisLey (1958, 1974) records two species of
Sphenozamites from the Liassic of Northern Ttaly,
which are recognized us bennettitilean leaves on the
basis of their cuticle: Splieno: mum & gevierianus 2inno
his quite small pinnae (up 1o 2 em long and just under
1 e wade ), even smaller than in the material from the
Dolomites, with entire mangins, while 8. rossif Zioso
15 at onee distinguished by coarsly dentie pinnae
mirgins: each woth 1s prolonged into a spine. Wiy
{1958) gave an emended dingnosis Tor the genus
Sprhenozamites vesticting it those species of which

Beite. Paliont,, 25, Wien:

4 bennettitalean aftinity is certain becay
Lullt..lu. macromorphologically they d
terminal pinna but two. He mm.__ oy
Apoldia for those species |
Sphenozamites that demmsm
and have one terminal pinna (Ap
wmnmnlsnl.mm :

the leaf apex in those species, s
there is one terminal pinna or 1wo (4
living eycad Zamia does not have maphai; 1
two: so this is not a character to distinguish b
Cycadales and Bennettitules). We prefer to
our material to the genus Sphenozamites hﬁcnuﬁe
species have been described from this genus of which
the affinity is unknown.
Diagnosis: Sphenozamites species with pinmaﬁal:h?ﬁ
(subjoppositely to the upper side of the broad rachis.
Pinnae relatively small (up to 5 cm long, 1.5 cm wide),
base contracted to ca. 5 mm; apex rounded. Veins
arising from the narrow base, forking in the lowera
middle part of the pinnae and reaching the magin ata
concentration of ca. 16 per cm. Cuticle unknown.
Holotype: pl. 3, fig. | (WSW049) Natural History
Museum of Bolzano (Bozen) _
Paratype: pl. 3, fig. 2 (WRI D41, 042; part and
counterpart) Natural History Museum of Bolzano
(Bozen)

Drerivatio nomims: from the Wengen Formation.
Localities: Prags Seewald (1), Ritjoch Wengen (1)
Stratum typicum: Wengen formation, Ladinian.

Biavia Fromn 1933
Bjuvia dolomitica n. sp.
(Plate 4, figs. 1-3, Plate 5, figs. 1-5)

1927
19353

T Nilsxania sp, = Gowon, P08, pl. B, lig.h

T Prevophyilum sp. — Liosauor, p.1 3, pl. 3, fig. 2
Description: Leaves of this genus can attain a length
af L mand a width of over 30 em. Those leaves arein
prineiple entire with o strong midrib and secondary
veins that arise almost perpendicularly, but they are
often secondarily tom like we see in recent Mia leaves
{hunana)

Macrataeniopreris-type leaves have been found at
Corvara, Fonderval (Cortina) and Ritjoch Wengen, The
largest specimen (pl. 4, g 1, pl. S, g, 1) orginates
from Corting and is an almost complete leal, ci 60
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cm long and 16 cm wide. The petiole s almost 12 em
g m.m S mm wide and continues as ihe rachis,
which is partly wrm: the liming widens gradually from
fts buse (o its maximum width of 16 ¢m. The secondary
veins anse almost perpendicularly from the rachis and
run parallel, without torking 1o the margin: the
concentrution of the veins at the margin is 1418/ em
The leaf 15 seen Trom below
Another large (ca. S0 cm long, 12 en wide) specimen
(pl. 4. fig. 23 is housed in the Heimatmuseum Groden
(Ortiser), together with a smaller fragment: both
ariginate from Griden
The Rigoch specimen (WRI 046) is only a leal
fragment (pl. 4, fig. 35 hall of the laming is 65 mm
wide, resulting in o possible leal width of 13 ¢m or
more, The length of the fragment is only 42 mm, so
nothing can be said of the wtal leal length, This
specimen is seen from above where the two halves of
the laming are jomed wgether and the mideib cannot
be see atall. The vein concentration is again 14-18 per
¢m. This specimen yielded fragments of a thin,
amphistomatic cuticle,
The upper cuticle is | pm thin, consisting of more or
less rectangular epidermal cells with straight 1o slightly
wavy outlines (pl. 5, fig. 4). Veins indicated by more
elongated cells. Stomata (pl. 5, fig. 5) oceur in the
intervenal areas, sparcely spaced in irregular rows,
Lower cuticle ca. 2 pm thick, Normal epidermal cells
of the same type as in the upper cuticle. Venal and
intervenal areas more clearly defined (pl, 5, fig, 2),
Stomata arranged in 2-4 rows, much more crowded
than in the upper cuticle. Stomata haplocheilic; guard
cells slightly sunken; subsidiary cells usually 4-6,
forming a thickened ring around the stomatal pit (pl.
5, fig. 3). No trichome bases nor papillac have been
ohserved, no cell measurements are givenas they vary
considerably.
Discussion: Macrotaeniopteris is a formgenus for
entire-shaped large leaves, and the present material was
first assigned to this genus, In the majority of its species
acuticle is not preserved and they may even belong 1o
the ferns; some demonstrate a bennettitalean cuticle
{e.g. M.magnifolia) and are then sometimes included
in Nilssoniopteris (FLorin 1933; Barnarn & MILLER,
1976). Others have a cycadalean cuticle, e.g. M. ¢f.
gigantea (Harris, 1932) and are then included in either
Rhabdotaenia or Doratophyllum (see BARNARD &
Miiieg, 1976), The material described here has a
cuticle that is in principal cycadalean, but it is
amphistomatic, contrary (o normal hypostomatic cycad
cuticles. Therefore, we cannot include this material in
the hypostomatic genus Rhabdotaenia. Dumn:l-ph}'-’-"ﬂm
is ailso hypostomatic and moreover characterized by a
very special type of stomata with aring of ca. 8 thickly
cutinized subsidiary cells (Hamris, 19323, This type of
slomi 1s not present in our material. .
Frowm (1933 described Bjuvia simplext together with
the female fructification Palacocycas integer) from the

. The Fossil Flora of 111

Rhaetian of Bjuv (Sweden). This plant had formerly
Been designated as Macrstaenioperis giganiea SCHESK
by NarmorstCHRT8) but does not belong (o this species
Fhis plant is the most similar W our material (it is
prohibly amphistomatic), differing in the following
characters; the widih of the leal 1s over 20 cm wide,
according w Frowmy, while in our matenal the width
varies between 13 and 16 cm, but this 15 not decisive,
The rachis, however, of Bjuvia simplex is over | cm
wide in lower parts of the leal and diminishing to 7
mm more apically; a petiole is so far unknown in
Bjwvia, Inour muterad the petole and the midnb retain
the same width throughout the leafl (3-6 mm). The veins
ol Bjuvig simplex may lork once near the rachis, the
veins of the new species remain unforked throughout;
the vein concentration is 12-14 / cm in Bjavia simplex
and 14-18 in our material. The cuticle of Bjuvia simplex
is quite similar to the cuticle of Biwvia dolomitica,
although Froriv is not sure if thee leaves are amphi- or
hypostomatic, although he believes them to be
amphistomatic., He described the lower cuticle only,
where the stomata occurred according to him in broad
bands. We observed a difference in the stomatal
frequency and arrangement between upper and lower
cuticle. Moreover, the ring butlt by the subsidiary cells
around the stomatal pit is more pronounced in Bjuvia
simplex than in our material, and stomata occur
occasionally over the rachis in B simplex while we
did not find them over the rachis in our material.

We describe, therefore, our material as a new species
of Bjuvia, Bjuvia dolomitica.

Similar material is known from the Lunz flora; Krasser
(1904) described several Macrotacniopteris species,
but according to FLorix (1933) these belong in all
probability to the Bennettitales. The three Macro-

taeniopteris species mentioned by de Zigno (1865)
Zicno did not figure them, and since then nobody re-
examined the material): according to Scuivier (1869)
same locality near VI{QH}{,\W I (1933)
from Corvara as well and belongs possibly to Bjuvia
dolomitica but the fragment is oo small to be sure.
Lrosarbt (1953) described and figured & specimen
resembles more a small part of our Bjuvia than a pinna
of Prerophyllum.

width around 15 ¢m. Petole ca. 12 ¢m long, S-6 mm
wide just as the rachis which remmns unchanged in
widening gradually from its base, apex unknown,
Secondary veins ansing almost perpendicularly from

from the Lower Jurassic are quite badly known (de
they might helong to one species (they come fron

out them atall. il
Gorpons's (1927) mater
from Scagul as Prerophyllunt sp, but this leaf fragment
Diagnosis: Leal large, estimated length over 60 cm,
width throughout the preserved leaf fragments; lamina
the rachis, unforked: vein concentration at the margin
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14-18 / em. Leat amphistomatie. Upper cuticle | pm
thin, consisting of more or less rectangular epidermal
cells with straight to shightly wavy outlines. Veins
indicated by more elongated cells. Stomata oceurming

in the intervenal areas, sparcely spaced tn-j:_-mgular
mm.lnwcmichmipmﬂmk. Mmﬂzpf

Grisden (2 ,'ngsScewum{H
im typicum: Wengen formation, Ladinian.

Taeniopteris Broncyiarr 1828
Tacniopteris sp.
(Plate 6, fig. 1)

1927 * Taeniopleris angustifolia Schiesk — Gokoos, p.67, pl.
8 L2

Description: Some leaf fragments of a Taeniopteris
(WSW 049; pl. 6, fig. 1) have been found, both
Ritjoch Wengen and Prags Seewald. The fragments are
only small (length around 4 cm, longest 9 cm: width 2
to 3 em) with s sometimes forking parallel venation
{vein concentration 18-24 f em) and no cuticle.
Discussion: We can only say that we are dealing with
a Taeniopteris bul not with which species. As
sometimes the veins are occasionally forking, we are
probably not dealing with o Nilssonia sp. but a
Nilssoniopteris; but some of the specimens are so badly
preserved that this feature is not clear everywhere,
Therefore, we simply
formgenus Taemioprerts, Goreon (1927) deseribed and
higured a specimen of Taeniopteris angustifolio from
Corvara; this specimen 15 ca. 8§ om long and 2 ¢m wide,
and may be conspecific with our material.

Localities: Ritjoch Wengen (rare), Prags Seewald (rare)

Prerophyllum Buoncrare 1828
Prerophyllum jaegeri Brososaaer 1828
(Plate 3, ligs. 3, 4)

[B2E  Piemplivilion jiegest Brostinas = B NIRRT, 05

include the specimens in the

(pl. 3. fig. 4)
Discussion: Ffemphyﬂwn Jaegeri is, contrary 10 the
floras from Lunz and Stutigart, a rare M]ﬂ he
Wengen Formation. This material is so completely in-
agreement with Prerophvlfum Jjaegeri as s wﬁl
known, esp. from the Lunz flora, that we dnnuthﬁﬁm
0 attribute it to the species, although our material did-
not yield any cuticle.

Localities: Cercend (Zoldo Valley: 1), Gtﬁdunﬁmﬂ.
(2, Corvara (1).

Dioonitocarpidium LILIENSTERN 1928
Dioonitocarpidium sp.
(Plate 6, fig. 2)

1953 Cyveadeoidea (T moroderi LEoxxknt — mem.p.irl’a
pl. 11, figs: 6-8

1967 Cyeadeotdea () momder Liosaro = hmp.m
pl XXV hig. 4

Deseription: There is only one specimen known, w ich i
15 just over I8 em long and just under 3 cm Uﬂﬂ&m

longitudinally grooved rachis is 9 mum wide and th
luming segments arise from the distal part at an ar
of ca. 70°. The lower part of the fertile ongan (which
ubout hall of the size of the total specimen) she
contain the seeds, but it is too badly preserved 1o
ihle to see those.

Discussion: Leonarnt (1953) deseribed and figu
new species of a cycadophytic fertile onan from
Gardena, He considered it to have hﬂnﬁ'ﬂtﬁ( |
affinities, but in our opinion it resembles more
cyead fructifications  deseribed so far i the ge
Divonitocarpidium (see K 1990),
We are not even sure if it is o species of its own, as it
resembles D, pennaeformis from the German K

closely (Kunmm 1990), therefore, we deseribe
Piosonitocarpidium sp.

Locality: Griden Valley (1),



Wacnimoe, ML & Kosisisim

4.5, Coniferophy ta

Eletoncladus Haiig 1913
Elatocladus sp,
(Plate 6, fig, 1)
1967 Prerophyllum sp. Liosaso

NXNVIL fig. 2
1936 Prergthyllue sp Lsosaun

Liisan, p.) 26, o
Iimmml.pl]l.l’m 138

Description: There is one specimen in the Museum at
Girdden that was originally designated as Prevophylium
sp. Re—examination ol the |7 ¢m lomg, 7 em wide
fragment (pl. 6, fig. 3) showed that we are de ing with
o branch of Elaroclindes, The ‘\]‘Ill"l"} arcanged needles
are flat, 2.0- 3.5 em long and 1.5 - 2 mm wide with a
rounded apex and & contracted base. The midrib is
mdistinet. The specimen did not yield a cuticle.
Discussion: This matenial resembles several Jurassic
Elatocladus sp. such us E. laxus and Marskea jurassica
(Hagiis 19693, but we do not know of any Triassic
species thut is so stout as the one described and figured
here. When more material preferably with cuticles
could be found, it will almost cerainly tum oot tobe a
new species.
Locality: Pullatsch ().

Yuceites Scuiseer ef Mougeor 1844
Yuccites vogesiacus Schumeer et Mouator 1844
{Plate b, figs. 4, 3)

1844 Yucontes vogestaouy Scnisrer ¢l Movdeor — Scinmres
& Movaror, p42 pl. XXI
1953 Yurvites vogesiocus Scinaiesi ¢ Movoror — LEoNakin,

p.135, pl 10, figs. 9, 115 pl. 100, figs. 3-5
1986 Yuccites sp, - Cattioans, p, 15, figs. B2|, 42

for further synonyiny, see:
TR Vueeites vogesiaens Sovise et MouGror — Granvone -
Stavm, p 31, pl. 3, fig.d

1 nmmugdhwwiﬂl lvb!fziu sp. and
leaf fragments occur at Ritjoch
s well Mthuugh Yuccites

mnibr. l":rmul'n_rl"uctil'i:ntinn duwrihcd hy
Lirres & Scitor (1927) Their reconstruction of
i B still used in all palseobotimical textbooks

VAN O, 1, 1L A vaN, The Fossil Flomof . i3

ab o new data have been Tound since then, It
eapecially well-known from the Bundsandsiein of the
Vorsges,

Lowalities: Prags (both localities: abundant), Ritjoch
Wengen (common), Corvara (2).

Virltzier Browomake | R28

Conifer remains of the Voltzia-ype are the most
cammon fossils in the Wengen Formation, cspecially
Vilezia dolomitica sp, nov. can be found ut almost every
tocality. In the past various Veltzia and Pagiophyilum
species have been deseribed from the arca (Gorbon
(1927) Volizia wenbariensis, Voltzia sp. and
Frenelopsis  holeneggeri; Lvosaror (1933)
Pagiophyllum (') massalongi, P ci. foetterlei, Voltzia
speand Veltzia zoldana; Cavticans ( 1986) Viltria sp..
Pagiophyilum cf. massalongi, P cl. foetterlei and
Pagiophylfum sp.) but none of these yielded cuticles,
nor were they accompanied by reproductive ogans,
Most of the remains are quite small fragments, and it
15 often difficult 1o assign those to known species.
We describe three new Voltzia species from the Wengen
formation, known from large branched fragments;
Violtzia delomitica is common throughout the whole
formation: the material includes a stem, branched
shoots with preserved cuticles, a possible male cone
and female fructinications, although the latter are not
too well preserved. Vilizia pragsensis is only known
so far from Prags; the material consists of lanee
branched shoots and two badly preserved female cones.
Moreover, we describe a third Volizia species: Volizia
ladinica consisting of branched shoots with preserved
cuticles and male and female cones. The type locality

is Wengen Ritjoch, but it occurs at Prags Snewmlﬁ !
wnil

Voltzia dolomitica . sp.
(Plate 7, figs, 14, Plate 8, figs. 1-6)

1927 7 Volizia recubariensis Sonesy - Goroos, p 67, pl, 8,
fig. 7

1953 7 Pagiophyliom (1) massalongi Zoso - Livsakon, pis,
pl 3o ligs: B 10, plo4 fig. 2
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1967 Brachyphyllunsp. - Leosaon p. 76; pl XXV fig |
1986 ? Pagiophyllim el masselongi Zigso- Caunoas, .16,

figs. AL BO, 7. 1L, 19,2230
1998 Vilrzia sp. - Stivar & Wacimiw, p.79 plus figre

at-an angle of about 45, Distance
shoots on one side of the penulimate

Tong and vary in width between 6 and 8 mm. Falcate
Teaves are spirally arranged and arise at an angle of ca.
60", both on the penultimate and ultimate shoots. They
partly overlap each other (especially on the ulumate
shoots), are almost triangular in shape and vary in size
hetween 6-10 mm x 3-5 mm on the penultimate shoot
and 5-8 x 2-4 mm on the ultimate shoots. The apex is
more or less acute. Other specimens are smaller, but
demonstrate basically the same characters. Ultimate
shoots always appear lo be in one plane, and are
sparsely spaced (pl. 7, fig. 2); distances between
altimate shoots on one side of 4 penultimate shoot vary
between 2.5 -5 cm.
The cuticle 1s usunlly hypostomatic. ca. 2 pm thick
wnd brittle, The adaxial coticle shows relatively lage,
irregular, more or less isodiametric epidermal cells (pl.
&, e 4 Oceasiontdly i stomioccurs, Abixial cuticle
with smaller, irregular, isodiametric epidermal cells.
Stomata placed in short, irregular rows. usually
sparcely spaced (pl. 8, fip. 5)! never sharing subsidiary
cells (pL&, fig. 6), Guard cells sunken, surrounded by
4-7 subsidiary cells forming a slightly thickened ring
around the stomatal pit. No papillae either on epidermal
or subsidiary cells
There is one possible male cone (WIK 003: pl. 7, fig.
41 tea 4.5 em long; 1.2 em wide) consisting of an axis
with spirally wranged microsporaphylls: the stalk is
67 mm long and the microsporaphyll head ca. | mm
wide and | mm |i.1l'lF. No i‘m] lun sucs or il len [.'.rllill'\
could be recovered, The cone wis nol atached, b
based on association we attribuie i Provisionally 1o
this speciies,
Female cones (WSW 001 3; pl. 8, fig. 1) can be upta T
wm long and 3 comowide, bt are usually just over 4 ¢y
lomg and 2 cm wide (WRI 0013; pl. 7, fig. 3), They
comsist ol spirally arranged bract / ovuliferous seale

complexes that may be up 1o | em wide, but normal

dimensions are 57 % 47 mm, The co. § mm long, 1

i ) ML (1977) stated the
species should have bract / scale cor
seeds, but Sciwrtizir (1996) demonstrited ¢f
the older Voltzia species (e.g. the F
hexagona and V. liebeana) have only

that the late Triassic H_cqumi'gmﬂs_-ﬁ 5.
with 3 seeds per bract / scale complex. So fag we have
fiol been able to detect more than 2 seeds in WV
dolomitica but this might be due 1o the relatively poor
preservation of the materiul. |
Conifer fragments resembling V. dolomitica that have
been described so far from the Wengen Formation were
all small fragments and were partly attributed o Voliza
sp.. partly to Pagioplyllum cf. massalongi and P‘“ﬂ?
to Voltzia recubariensis. The last iwo are conspecific
(Scuexk, 1868), and the name Volizia recubariensis
(Massatone Scueng has priority, Careful cxm:maﬁm
showed that although the shoots appear to be quite
similar there are differences, The leaves are in general
more sparsely spaced in V. recubariensis than in W
dolomitica, especially on penultimate shoots, und are.
often slightly larger. No cuticle is known so far
V. recubariensis. The main difference hnwnvﬂ?'_ﬁﬂ’
the female fructification; the larger seeds i
recubariensiy are. according to Scuenk (1868:87, p
1. fig. 17 winged while those in W dufum_iﬁmtﬂ o
fig. L) do not show any trace of o wing. Moreo
they are elliptical and much laper, being ci. 8
long. while here the ripe seeds are round and ca. 3
in digmeter,
Other conifer species that have been deseribed |
shightly younger sediments in Northern Ttaly (Raib
ire Voraiblensis and V. foeterien (Stur, 1868) but
of these i well-known (no fructifications nor et
and they appear o be heterophy Hous as well:
Diagnosis: Conifer with penultimate leaty sho
ultimate shoots i one plane, Penultimate and ultin
shoots of the same width: ultimate shoots art
mainly i the upper halfl of the penultimate sha
angles of about 457 Ultimate shoots of median
longer in distal than apicul part, Leaves
arranged. faleate, anising ot an angle of ea, 607
on the penultimute und ultimate shoots
avertpping cuch other (especiatly on the ulk

¥

=
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shoots ), almost wiangubar in shape; apes more or less
acute
Cuoticle wsually hypostomane. Adaxial cuticle witl
relatively large, irvepulne, more of less isodinmteric
epidermual cells, Abaxial cuticle with simaller, iregular,
isodiametric epidermal cells. Stomata in short, irmegular
rows, dstadly sparcely spaced; never shunmg subsidiary
cells: guard cells sunken. surrounded by 4-7 subsidiary
cells forming a shightly thickened ving aronnd u,;.
| stomatal pit, Noopapilloe either on eprdernal o
subsidiary cells,
Male cones consist of an axis with spirally arranged
microsporophylls. No pollen sacs or pollen grams
known.
Femuale cones consisting ol spivally arranged bract/
avuliferous sciule compleses, BExacl structure of the
bract/ovuliferaus scale complexes not clear Seeds ca.
3 mm long, round, without wing,
Holotype: pl. 7, tigs. 1, 2 (WRI 029) Natural History
Muscum Bolrano (Bozen)
Paratypes: pl.8, fig. 2(WSW 008, shoots with cuticle),
pl. 8, fig. | (WSW 001, 045; part and counterpart,
female cone), pl. 8, fig. 3 (WIK 005, 015 part and
counterpart. detorimted female cone), pl. 7, fig. 4 (WIK
003, male cone), all in the Nawral History Museum
Bolzano (Bozen)
Derivatio nominis: from the Dolomites, the region in
which this species occurs,
Localities: Almost all localities; good specimens
onginate from Prags (both localities and from Ritjoch
Wengen (including the Holotype).
Stratum typicum: Wengen formation, Ladinian.

Viltzia pragsensis n. sp.
(Plate 9, figs. 1, 2)

1927 2 Volizii sp.— Goroox, p.69, pl. 8, hg. 8

1953 7 Voltzta sp. — Leosarnt, p.19, pl. 4. fig. 8
1453 7 Pagiophyllum cf. foeterles — Leosagoy, pA% pl. 4,
lig.6,7.9

1986 7 Pagiophyllum cf. Joetertei — Caricagis, pA7, figs,
' ASE, B3 20. 33

Description: There is another Volizia . that resembles.
V. dolomitica in first view but differs in several

(WIK 009; pl. 9, fig. 1} is around 27 em.

sts of & penultimate, leafy shoot with
wate shoots, all in one plane. The penultimate
ca. 1 em wide, and the ultimate shoots arise at
ahout 30-45 from it: they are quite densely
ed in the distal part with distances of only 1.2-2

n the more apical part the distance between the
ate shoots may be as much as 47 em.The ultimate
001 .Ili:qﬁite Jong, esp. in the distal pint where they
n reach a length of almost 20 cm, The most upical
s it onily 4-5 em Jong, They are all 810 mm wide.

15

The leaves are sprrally arranged, both on the
penultimate and the ultimate shoots: they are usually
6 i long and 2 mim wide and do not curve outwards
but are appressed (o the stem. The apex is acute. No
cuticles hove been recovered.

The male cones are unknown. but two badly preserved
femule cones have been found, one on the holotype
and on the paratype (WSW 004 pl. 9, fig. 2) that
consist of an axis with spirally arranged bract / scale
complexes around them. No details could be seen
Discussion: Because of the presence of thuse badly
preserved female cones, we attribute this species (o
the genus Viltzia, although details il V. pragsensis
is distinguwished from V. dolomitica first of all by its
different leal shape and size: the leaves in V. pragsensis
are distinetly smaller than in V. dolomitica and are
appressed to the stem, while those in V. dolomitica are
falcate and arise at an angle of ca. 607, Moreover, the
ultimate shoots in V. pragsensis are quite densely
placed in the distal part of the ultimate shoot and more
widely in the apical part. while in V. delomitica it s
the other way round.

Diagnosis: Conifer with penultimate. leafy shoots with
ultimate shoots in one plane. Penultimate shoots and
ultimate shoots of the same width: ¢a, 1 cm; ultimate
shoots arising at angles of about 30457, quite densely
placed in the distal part and more sparsely in the apical.
Ultimate shoots quite long. esp. in the distal part.
Leaves spirally arranged, both on the penultimate and
the ultimate shoots, appressed to the stem; apex is
acute. Cuticle unknown,

Male cones unknown; female cones consisting of an
axis with spirally arranged bract / scale com
around them. No more details known,
Holotype: pl. 9. lig. 1 (WIK 009, 029 part
counterpart), Natural History Museum Bozen
7an0) 1

Paratype: pl. 9, fig: 2 (WSW 004), Natural
Museum Bozen (Bolzano) -
Derivatio nominis: from Prags wh

Description: There is a third species of Volizia, a
probably much smaller, bushy plant with more sparsely
spaced leaves that are quite NAow. It occurs mainly
at Wengen Ritjoch, where stems, penultimate and
altimate shoots oceur, but two small specimens were
found at Prags Seewald.

Srems have a digmeter of up 10 5 em and are often not
straight but mutilated,
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The holotype (WRI006; pl. 10, fig. 1) isan apical pan

of a penultimate shoot, 12 ¢m long. with four ultimate
shoots (length ca. § em) attached, arising at angles of

3 '

Ided good cuticles: the stem cuticle is
. and shows elongated epidermal cells
ndd irregular rows of stomata (pl. 11, fig. 1). The guard
cells are sunken and surrounded by 6-10 subsidiary
cells that overhang the stomatal pit almost completely
(pl. 11, fig. 2)
Leaf cuticles are amphistomatic, ca. 2-3 pm thick, with
less stomata on the adaxial than on the abaxial cuticle.
Normal epidermal cells more or less rectangular
between stomatal rows, more isodiametric within
stomatil rows. The stomat are arranged in rows (pl.
11, fig. 3), especially in the muddle pan of the leaf.
They tend 10 avoid the margins. Within the rows they
are often quite densely placed but they never share
subsidiary cells. Oceasionally stomata occur outside
the stomatal rows. The guard cells are sunken and
surrounded by 6-10 subsidiary cells that are heavily
cutinized (pl. 11, fig. 4), and occasionally bear papillae
but never overhang the stomatal pit so completely as
on the stems.
Three male cones with spirally arranged MICTOSPOrO-
phylls have been found at Ritjoch, Wengen: one is 60
mm long and 12 mm wide (WRI 008: pl. 10, fig. 5),
one 90 mm long and 10 mm wide, and one is only a
fragment 40 mm long and 8 mm wide '
Only one terminal female cone has been found (WSW
002 pl. 1, fig. 2), that is not attached 10 4 leaty shoot
but hies immediately above it Itis ca, 7 em long, and
only 1.5 em wide. It consists of an axis around 1 mm
wide, with spirally arranged bract / ovuliferous scule
complexes. Bracts are around 6-8 mm Jon B, ovulilerous
scales (810 mm long, 8- 10 mm wide) appear to have
five hrh!:s withtwo Garound 2 mm long) seeds perscale,
Wi ultnhulg the female cone 1o V. ladinica because of
the association with the leafy shoot with the typical,
only 1 mm wide, leaves of this species; these leaves
are up 1o 10 mm long,
Discussion: To dute no material like 1 his had be
i the Wengen Formation, or anyw
conifer must have lived under :

en found
here else, This
stress judging from s

.Ilﬁtﬂrﬂp}ixlluﬂsfleavﬁ -Lp"tﬁ':ﬁ;mﬁh.

spaced; width only 12 mm, len

Stem cuticle ca. 5 pm thick with elongated epiderm:
cells and irregular rows of stomata. Guard cells sunken,
surrounded by 6-10 subsidiary cells overhanging the
stomatal pit almost completely. _ _' —
Leaf cuticles amphistomatic, ca. 2-3 um thick, with
less stomata on the adaxial than on the abaxial cuticle.
Normal epidermal cells more ar less rectangular
between stomatal rows. more isodiametric within
stomatal rows. Stomata arranged in rows tending 10
avoid the margins, Stomata within the rows qi.t_lt'q’g
densely placed but they never sharing subsidiary cells.
Occasionally stomata occurring outside stomatal rows,
Guard cells sunken. surrounded by 6-10 are heavily
cutinized subsidiary occasionally bearing papillae but
never overhanging the stomatal pit completely, _
Male cone with spirally atached microsporophylls.
Length over 5 em, width around or just over 1 em.
Female cone terminal, consisting of an axinil.'iﬁ:llnd 1
mm wide, with spirally arranged bract/ovuliferous:
scale complexes. Bracts around 6-8 mm long,
ovuliferous scales (8-10 mm long, 8- 10 mm wide) with
five lobes and two (around 2 mm long) seeds per scale.
Holotype: pl. 10, fig. 1 (WRI 006, 007: part and
counterpart), Natutal History Museum Bozen (Bal-
FATI]

Paratypes: pl. 10, fig. 2 (WSW 046, 047; part and
counterpart) female cone, pl. 10, fig. § (WR1008, 009;

" 0 * J gl
part and counterpart) male cone, Natural Histe

Museum Bozen (Bolzano)
Derivatio nominis: from the Ladinian age of the Lo
Localities: Wengen Ritjoch (common), Prags See

(3 specimens and the female fructification),
Stratum ty picuim: Wengen formation, Ladimian,

5. Discussion

The assemblages of the various localities are list
table 3. Many specimens were collected without # g
documentation of the exuct finding location. I

therefore difficult 1o compare and discuss the loca
more thioughfully,
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character / species y ;oo ) :
pectes V. dulvmiitica V. pragsensis V. ladinica
ktem diameter 7 :
ele ci, 10 em unknown Cit. 5 cm
hoot thickness
CRIess O -5 mm B- 10 mm ci, b mm
length of ultimate shoots 8- 12.cm up to 20 cm S
brrangement of ultimate shoots mainly in upper part of |mainly in distal part of falong the whole of the
penultimate shoot penulimate shoot penultimate shoot
distance between ultimate shoots a
on one side of penult. shoot L=, CHS A ca. 2cm
leaf form and arrangeme ) aite: roide appressed to stem,
1 and arrangemen falcate. crowded PP Lcn:wdc:; falcate, sparsely spaced
|I|:.'1f length 5-10 mm car 6o cia. 10 mm
(up to 25 mm)
fleaf width 2 -5 mm 2- 3mm ¢a. | mm
Femule one ca. 5 ¢m long ca. 4 cm long ca. 7 cm long
2 - 3 cm wide 1.5 em wide 1.0 - L5 ecm wide
el round, ca. 3 mm in , elliptical, ca. 1.5 - 2em
pe diameter. unwinged unknowr long, unwinged
Table 1. Comparison of the three Valtzia species from the Wengen-Formation,
character / species V. dolomitica V. ladinica
cuticle hypostomatic | _amphistomatic
[cuticle thickness ca. 2 gm | 2-5um 3-5um
rel. large adaxially, | rectangular between -
L » o | relatively large,
[normal epidermal cells smaller abaxially, stom. rows, LoMAmeriE
isodiametric isodiametric within :
| = short, irregular rows, | longitudinal rows, longitudinal rows,
IM arrangeme sparcely spaced densely spaced densely spaced
il 4 - 7, forming a 6 - 10, completely 4 -7, not thickened
subsidiary cells thickened ring thickened but with short papillae
apillae on epidermal cells absent absent often present

Table 2. Comparison between the citicles of Vilizia dolomtica, ¥ ladintea and M coburgensts, the only other Yoltzia species of
which cuticles are known.
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Fig. 2 Equisetites arenaceus JAEGER) Scnenk; apical fragment (WRI 043 Natural History M
x 1.6

Fig 3 Cladophlebis leuthardtii LEONARDI typical apical pinna (Museo delle Regule Co -

Fig. 4 Anomopteris mougeotii BRONGNIART: longest fragment with the typical venation (WRI 07
Museum Bozen (Bolzano)): x 2

Fig. 5 Anomopteris mougeotii Broxaniakt: a well-preserved specimen formerly described asPecopteris

iMuseo delle Regole Cortina) x 2
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TAVOLA?Z. : : .
Fig. | - Newropteridium grandifolium (Soaer ¢ Movceor) Schiveer; frammento npwale i Museo _
Fig. 2 - Ptilozamites heeri Nathorst; frammento pitt lungo (WRI010; Museo di Scienze Naturali Bolza
Fig. 3 - Prlozamites heeri Natnorst; frammento con pinne che diminuiscono di dimensione mmﬁe
all”apice (WRI 0013; Museo di Scienze Naturali Bolzano); x 2 .
Fig. 4 - Prdozamutes heeri Natnowst; frammento tipico (WRT 012; Museo di Scienze Naturalt BM}F
Fig. 5 - possibile cupola di Prilozamites heeri Naworst: (WSW 002A / WSW 002B; Museo di Scienze Na
Fig. 6 - possibile seme di Prifozamites heeri Natowst; (WRI019A / WRI 019B: Museo di Scienze B
Fig. 7 - Pritozamites heert Natiowst, parte della cuticol superiore che mostra un’area non stomatica: H
Fig. % - Prilozamires heeri Namiokst: parte della cuticola superiore che mostra un’area stomatica; X a0
Fig. 9 - Pulozamites heeri Namwonsr; parte della cuticola inferiore che mostra vari stomi: % 400
PLATE 2

Fig. | - Newroptenidium grandifolium (Scimrex ¢
Fig. 2 - Prilozamites heeri Narionst . longest fragn
Fig. 3 - Pilozamites heeri Natiionst .
Musewn Bozi (Baolzama)), v 2

Frie. 4 - Prilozamites heert Narsionsy tvpeal fragment (WRI 0 2
Fie 5 - Cupule possibly Belonging 1o
Fige. 6 - Seed pussibly helonging io

Fiie 7« Pilozamites heers Naion

Fig. % - Prilozamites
[ AP B T P

Moucitor ) Scimmren, apical fragment (Museo delle R
wnt (WREO10, Natural History Museum Bozen (B0
fragment with pinnae diminishing in size towards the apes (WRI @

 Navwral History Musenm Bozen (Bolsanoll
Prilozzumites heen, (WSW (024 / WSW (028, Namral History Musenm Bose
Puilozamites heeri, (WRIOT9A 1 WRE 0198, Natural Hixtory Museum i Rozen
it part of upper cuticle showing a non-stomatal band: v 100
!“-"-"‘* ‘f'""-”"'#‘” Cpart of upper cuticle showing o stoma: « 4060
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TAVOLA 3. ", o
Fig | - Sphenozamites wengensis nsp.; olotipo (WSW 006A / WSW (006 B: Museo di Scienze Naturali Bol
Fig. 2 - Sphenozamites wengensis tap.: cotipo (WRTO21A / WRIE021B; Museo di Scienze Naturali B
Fig. 3 - Prerophyllum jaegeri Brogniaet; campione tipico, Universith di Geologia e Paleontologia & o
Fig. 4 - Prerophyllum faegert Brogniart, campione piccolo che mostra bene ln nervatiura ¢ 16
Heimatmuseum Cietdiden (Ortisei) x 2

PLATE 1.
Fig. | - Sphenczamites wengensis i sp.; Holotype (WSW 0064 2 WSW 006, Natural History Musewm en (.
Fig. 2 Sphenozamites wengensis n. sp.; Cﬂ-:ﬁw (WREOXIA S WRI 0218, Nanaral History Micenm Bosen (i
Fig 3 - Precophyllum jacgen Brosavians, tspieal specimen, Instinite for Geology amd Palaeontology, Univ

Fig. 4 - Prerophyllum jieger Brovemant; small specimen demonstrating the venation and pinma ins
Covdihion (Cdettnai); & 2 ¥






TAVOLA L,
Fig. | - Bjuvia dolmitica asp.; olotipo; Muses delle Regole di Conina, x 0.4 i

Fig. 2 - Bjuvia dolmitica nsp.; campione grande; Heimatmusesim Grislen (Ortiswii s 0.8
Fig. 3 Blwvio doimitica nsp., cotipe, mostea molto bene In peryatuts (WRI MIMW@&
Holsanar, x 1

PLATE A,

Fig |- Biovla dolomitica n p. Halotvpe, Miseo delle Regolé Cortina; s 04
Fiw 2 - Biwvia dedomiticn nap., farge specimen, Haimatmmsewmn Groden (Ortivel) £ 0.5
Fig 1 - Wi deilemmticn n s Corntype, showing the vematiom iy vlearly (WRI
Muvenm Pezen [ Bolyine ) & )






TAVOLASS. N
Fig. | - Bjuvia dolmitica n.sp.; controimpronta dell’ olotipo che mostra meglio la nervatura; Museo dell
Fig. 2 - Bjuvia dolmitica n.sp.; cuticola inferiore del cotipo; mostra un”arca stomatica; x 100
Fig. 3 - Bjuvia dolmitica n.sp.; detaglio della Fig. 2 mostrando uno stomi; x 400

Fig. 4 - Bjuvia dolmitica n.sp.; cuticola inferiore presa dal cotipo; x 100

Fig. § - Bjuvia dolmitica n.sp.; detaglio della Fig. 4 mostrando ghi stormi; x 400

PLATE 5.
Fig. | - Bjuvia dolomitica n. sp.: counterpart of the Holotype, showing the venation, Museo del
Fig. 2 - Bjuvia dolomitica n. sp.; lower cuticle from the Co-type showing a stomatal zone; x 10
Fig. 1 - Bjuvia dolomitica n. sp.; detail from Fig. 2 showing stomata; x 400
Fig 4 - Bjuvia dolomitica . sp. upper caticle from the Costype: x 100
Fig. 5 - Bjuvin dolomitica m, sp.; detail from Fig, 4 showing stomata; x 400



RN

|.'|H'"'"'|"""'“'| (LY

»

k.\.._..‘.w Lo
g L

= .

-




AVOLA 6,
.I[;ig. | - Tiaeniopieris sp., frammento ;m.u‘lu (WSW (09; Museo di Schenze Naturall &f Bolzano); X
Fig 2 - Dicomitocarpidium sp.; compione custodito nel Heimutmuseum Grisden (Ontisel); 8 1
Fig. 3 - Elatocladus sp.; campione custodito nel Heimatmuseun Griden (Ormseiy s | -
Fig. 4 - Yuceirex vogesiacis Scrnsnk e Movaror; camplone mostta bene la ervatum ( WRI 002 Museo i S
dt Bolzasoy; x |
Fig. 5 - Yiacoites vogesiacus Scwmvrin ¢ Movarot, campione mostra bene s nervatural WSWC “
i Bolzanoy, € 1
PLATE 6. ;
Fig. |+ Taentopteris sy amall fragment (WSW 009, Natieal Histors Museum Bogen I'M ol
Fig 2 - Diconitocarpdium g speciman i the Himatmissesm Croden (Ortiseth, 8 ©
Fig. £ - Elutochudun xp.; specimen i the Heimatmuxoum Getden (Ortixel); 1 1
Fig: ¥ - Yuccites sogesinous Scmmrin ¢ Movioor, specimen shinving venation (WRE 2N
{ Bl i) ); 2 1

Fig 3 < Yucones vogesiacus Scumvren e Mavisor typload leaf ving aver anviher Wﬂﬁl
Muveran Bezen (Bilziniad)) v |
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TAVOLAT,
Fig. | - Voltsia dolomitica nsp.. olotipo, (WRED2SA / WRID25B, Museo di Scienze Naturali & B
Fig. 2 - Voltzia dolomitica nsp., detagliodell olotipo. x |
Fig. 1 - Valtsia detomitica nsp., como femminile tipioo, (WRT 028 Museo & Scienze Natorali & F
Fig. & - Valtzia dedomitico esp. cotipe; probabile cono maschile (WRT 0, Miseo i Sciense m‘

PLATE 7

Fig. |
Fig. 2
Fig 3
Fig 4

Violvom dolomitics n. e
Vet dolerniticn n ap |
Vialteia dolomiticn map.,

Wedize dolomitica n ap

Halorype iWRT0D25A - WRIDZSR. Notwral Nigtory Musesm Borm
devail from upper part of the Holotype o« |

typicanl femmnle come (WRED2S, Notwral Miskory Musenm Bozen (B
Cotype, possible male cone (WK 008 Namral Wierory Mnsesm
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TAVOLAS. .. I
Fig. | - Volezia dolomitica n.sp.: cotipo, cono femminile; (WSW O46A | WSW (46B; Musco di Scienze Naturali & Bolz
Fig. la - Voltzia dofomitica n.sp.; squama ovulifera portante un seme: (WSW 054; Museo di Scienze Naturali di Bolzan
Fig. 2 - Valtzia dolomitica n.sp.; cotipo, ramo dal quale provvengono le analisi cuticolari (WSW 031A / WSW E

di Scienze Natwrali di Bolzano); x | -
Fig. 3 - Voltzia dolomitica n.sp.: cotipo, cono femminile deteriorato; (WIK 015A / WIK 015B; Museo di Scienze 8
Bolzano), x 2

Fig. 4 - Voltzia dolomitica n.sp.; cuticoli supeniore preso dal cotipo; x 100

Fig. 5 - Volrzia dolomitica nsp.; cuticola inferiore preso dal cotipo; x 1080

Fig. 6 - Voltzia dolomitica nasp.; dettaghio della Fig. 5: mostra ghi stomi del lato inferiore; s 400

PLATE 8.

Fig. I - Voltaa dolomitica n. sp.; Co-type, female cone (WSW O46A | WSW (M08 Naneral History Musenm Bozen
Fig. ta - Voluzia dolomitica n. sp.; an ovuliferons scale bearing only one seed (WSW 054 Nanaral History
(Bolzano)) x | 5 [

Fig. 2 < Voluzia dolomitica . sp.; Co-type, shoot from which the cuticle proparations originate (WSW "'~'-f;I Wa
Matural History Musewm Bozen (Bolzanis) v B

Fig 1< Volizia dolomitica n.sp., Co-type, detoriated fomale cone (WIK 0154 7 WIK 0158, Natral Higtory Ma
fRelzuna)) x 2

Fig. 4« Voltzin dolomitica n. sp.; upper cuticle from Co-type: x 100
Fig 5 « Nolzia dolomiticn n, sp.; fower cuticle from © “ivtype; w100

Fig. 6« Vol dolomitica i, wn s dlevail from Fig § ahenwing stomata on lower enbis el a 4N






TAVOLA D
Fig. |- Violttiar pragrentis n.sp.; olotipe (WKT026A / WKT 0268, Museo di Scienze Naturali 6 Bolesmol 81
Fig 1 Viltsia pragsensis n.sp . cotipo con cono femminile (WSW 084, Musen di Scienze Natarali ¥ '

PLATE 9 -
Fio | Voltzia pragsensis n sp  Holotope (WKTO26A  WRT 0268 Narwral Hictors Musewm Rosen [ Refanon
Fig [ Noltsie pragsensis nap Codupe with female cone iWSW 0134 Natwral Higoy Mo crnm Bosen






TAVOLA 11,
Fig. | - Volrzia ladinica n.sp.; olotipo (WREO3A / WRT 0318, Museo di Scienze Naturah dh Bolzanok, 2 1
Fig, | - Violtzia ladinica n.sp. colipo, cono fernminile (WSW 05 2A / WSW 0521, Musco i Scienze ]
t 3 -
Fig. 3 - Voltzia ladinicd n.sp.. rametto eterofiliaco con ght aghi prin lunghs trovati Wm .
Fig. & - Voltsia ladinica n.sp.; tipico rametto eterofilico. Heimatmusewm Grisden (Ortised), 1 | P
Fig. 5 - Valtzia ladinfca nsp., cotipo, cono maschile (WRIO2A / WRI DR, Museo & Scwenie

-
¥

PLATE 10

Fig 1 - Volueia ladinioa . sp . Holotype (WRTOZTA L WRIOIR. Natwral History Wasewm Bozen (i
Fig 2 - Voltzia lactinica a. sp.. Cotvpe. female fructificarion (WSW 0524 1 WEW 0528, Namwral
{Belzanal) v |

F i: 1. Valtzia badinicn nep | heterophyllone wltimte choot with the longe of merdien frwnd.
Lg

Fig 4 Voltzia ladinica nsp . typical heterophyllons shoot covtem, Hermatmm s (reiden (0 : ‘w-l!l-
Fiw 5 Voltzin bndimien m sp Cootype. male come (WRTOEA - WRIE 020 Neral Hisrors Mo e v
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TAVOLA 11,
Fig. | - Voltzia ladinica n.sp.; cuticola presa dal fusto dell olotipo; x 100

Fig. 2 - Voltzia ladinica n.sp.; dettaglio della Fig. 15 mostra ghi stomi; x 400

Fig. 3 - Valtzia ladinica n.sp. coticola inferiore preso dalle foghe dell"olotipo; x 100
Fig. 4 - Voltzia ladinica n.sp.; dettagho della Fig. 3 mostra ghi stlomi; x 400

PLATE 11

Fig. | - Voltzia Wadinicn nsp.; cuticle from stem on Hislatwpe, 8 1O

Fig 2 - Voltzia ladinica n. sp.; detail from Fig. | showing stoma, v 4ix)

Fig 1 Voltzia ladinten n. g fower cuticle from a leaf on the Holorype: v 100
Fig 4 - Voltzia lacinden . sp., detall from Fig 3 showing stoma, A






