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A CAUDAL SEGMENT OF A LATE TRIASSIC FTEROSAUR
(DIAPSIDA, FTEROSAURIAYFROM NORTH-EASTERN ITALY

UN SEGMENTO CAUDALE [N UNO PTEROSAURO (DIAPSIDA, FTEROSAURIA)
DAL TRIASSICO SUFPERIORE DELLITALIA NORD-ORIENTALE

Abstract - For the first time, a relatively complete and articulated mid-distal segment of a caudal
veriebsal colomn of o Triassic pterosaur is reported. The specimen, which preserves also both the
terminal wing phalanges, comes from the middle Norian Dolomia di Fomi Formation of Frinli (NE
Italy). The tail lscks the dorsal and ventral bundles of wire-like processes of the ryvgapophyses and
hemapophyses typical of Jurassic long-tailed pterosaurs, The structure of the tail in seme long-tailed
plerosaurs is considered and a group of Triassic pterosaurs without the bundles of the zygapophysesl
aril hemapophyseal processes is identified. This absence is a primitive feature for plerosmurs,
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Riassunto breve - Viene descring per o prima volta wh segmieito medio-distale relativamente
complete ed artfcolato della colenna veriebrale caudale di wne prerosauro friassice. [ reperte, ohe
preseiia anche entrambe le falang alan terminali, proviene dalla Delowe of Foran (Noreo medio )
del Friwll (Malia novd-orientale). La coda @ priva dei fasci dorsali @ vemtrali of processi filifarmi
rispettivamente delle sigapofisi ¢ delle emapofisi tpict degli prerasonri a coda lunga del Glurassico,
E disenssa ln strattera della coda di alcani prersaurt a coda lunga ed ¢ fdentificato wn gruppo di
prevosauri friarsics privi dei foved di processi nigapofiveali ed emapofiseall, Queste assenza dei
fasei & un carattere. primitive per gii prerosaur,

Parole chiave: Prerosauve triassice, vertebre cawdali, Triassice superiore, Norico, Dolomia di
Fornd, Friuli.

Introduction

Despite their rarity, plerosaur bones and skeletons are relatively well-represented in
the record of fossil reptiles from the Noran of northern Friuli (Carnia, Udine province, NE
ftaly). The holotype of Preondactylus buffarinii Wiio (WiLk, 1984), the holotype of
Eudimorphodon rosenfeldi Davia Vecoma (Datia Vecona, 1995), another fragmentary
remain of Euwdimorphodon (Davia Vecowma, 1994), a gastric eject with plerosaurian bones
{Darea Vecowa et al, 1989), an isolated, large fourth wing phalanx (Davris Veccria, 20000
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and some other specimens under preparation and study are all found in the Norian of this
area. Other reptiles found here include the holotype of Megalancosaurus precnensis
Catzavara, Muscio & WiLn (Carzavara et al., 1981) and two isolated tails referred o this
species (Prawa, 1988, Renesto, 1994; 20000; a nearly complete specimen of Langabardisaurs
(Muscio, 1997 Rengsto & Dalua Veccuia, 2000); other two partial skeletons of the same
genus: and the holotype of Langobardisaurus? rossii Bizarrmn & Muscio (Brzargin & Muscio,
19495), actually a reptile of uncertain affinity,

The specimen which is the object of this paper was found in 1994 by Mr. Ruggero
Tonello, who recognized its scientific importance and donated it to the Museo Friulano di
Storia Naturale of Udine.

[ use here the term “rhamphorhynchoids” as indicating the taxa grouped in the order
Rhamphorhynchoidea of the Linnean taxonomy { WeLLxHorER, 1978), aware of the fact that
Rhamphorhynchoidea is a paraphyletic group.
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The taxonomic revision of some Triassic pterosaur specimens (MCSNB 3350, MCSNE
3496 and all the specimens of Eudimorphodon ranzii Zameecs from Lombard y1is in progress
(Dalla Vecchia, submitted and in progress). but here 1 consider the former attributions valid
(excluding MCSNB 3496, see below), because the revision is not already published.

Abbreviations: BMNH = British Museum of Natural History, London. England; BSP
= Bayerische Staatssammilung fiir Paliontologie und historische Geologie, Munich, Germany;
MCSNB = Museo Civico di Scienze Naturali of Bergamo, Ttaly; MFSN = Museo Friulano
di Storia Naturale, Udine, Italy; MPUM = Museo di Paleontologia dell’ Universita di Milano,
Italy; SMNS = Staatliches Museum fiir Naturkunde Stutigart, Germany.

Geological and stratigraphical remarks

Drark, thinly bedded bituminous dolostones {Dolomia di Forni Formation) crop out in
the Carnia area. from the surroundings of Tolmezzo o the village of Forni di Sopra, extending
as an east to west elongated band for more than 30 km. The depositionary environment was
a small anoxic basin whose bottom conditions allowed the preservation of organic remains
and articulated skeletons (DaLLa Veceuia, 1991), The fossilized organisms are both terrestrial
(most of the reptiles and plants), marine nectonic (fish, some shrimp) or marine benthic
(crustaceans, rare ophiuroids, rare gastropods and few pelecypods), They are all
allochthonous, transported probably after the death from different life environments and
deposited on the bottom of the basin. The basin was surrounded by a wide carbonate platform
which was dominated by a tidal sedimentary environment (Dolomia Principale Formation,
Hauptdolomit of German Authors),

The fossiliferous layers along the Seazza creek valley and Forchiar creek are in the
lower-middle part of the Dolomia di Forni Formation (Datia Veccria, 1991). According o
RocHi et al. (1995) their age, based on the conodont fauna, is Alaunian 2-3 (middle Norian).

The specimen here described was preserved on a block of dark dolostone found in a
creek cut near a rock wall, placed in the Seazza creek valley along the road Preone-Valle di
Preone at the bridge marked 552 m a.s.l. (fig. 1). This section, which is the outcrop F1 in
the middle part of the lower member of the Dolomia di Forni according to DaLia Veccwia
(1991}, 15 about 35 m thick and has been stratigraphycally and sedimentologically described
in detail by Davta Vecchia (1990), Although the specimen was collected in the debris, it
obvicusly comes from the overhanging rock wall. According to Rocm et al, (19495), the
outcrop is dated to the lowermost part of Alaunian 3,

Vertebrates found in the same section include a tail of Megalancosaurus preonensis
(Pinma, 1988: Rewesto, 1994), a gastric eject with prerosaurian bones (Dai1a VEcoHi et al.,
1989). a coelacanth fish, several Saurichthys sp. and many small fish, mainly pholidophorids
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Fig. 2 - The specimen MFSN 19804, Scale bar = 30 mm,
= L'esemplare MEPSN (9864 Scale of riferimenta = 30 mn.
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5 tions: o¥ = caudal verebra;
hm =hemapaphysis; wph 3-
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= progressive nurmbers of the
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(cf. Eopholidophorus forojuliensis ZameevLl) (Datia Veccia, 1991). Terrestrial plant re-
mains have been also found (Dacis VECoHLA, 1991).

Description

The specimen is preserved on a slab of dark gray-brownish dolostone 450 x 32(hx 23 mm
stored at the Museo Friulano di Storia Naturale of Udine under the number MFSN 19864, It
consists of a portion of the candal vertebral column, two terminal wing phalanges, one com-
plete and the other partially preserved, and a fragment of third wing phalanx, all presumably
belonging to the same individual (figs 2-3). These appear to be parts of an articulated skeleton
lost with the missing part of the slab.

All the elements have been affected by weathering. In some cases the bone has
completely disappeared, leaving just a relief in the matrix {e.g. all the hemapophyses), This
kind of preservation is probably due to the crushing of the bone plus the differential
compaction of the sediment on it and arcand it (cf. ve Buisone, 1985). Some distal vertebrae
were still covered by the rocky matrix when the fossil has been collected. These were prepared
with steel needles under a Wild 5 binocular microscope, Diagenesis and dolomitisation of
the matrix strongly affected the bone tissue, which is at present a fragile, scaly, nearly
transparent reddish-brown substance.

One terminal wing phalanx is practically complete (length = 57.5 mm; maximum
width = 3 mm at the proximal end), but partly weathered proximally. The distal end of the
corresponding wing phalanx 3 is preserved slightly detached from its distal articulation.
The other, incomplete wing phalanx 4 is 531 mm long and lacks the proximal portion. The
shaft of the wing phalanx 4 is thin, straight for two thirds of its length than curved distally.

Twenty four vertebrae are present on the slab. T will indicate them with numbers | to
24 from proximal to distal, but of course those numbers are not referring to the actual
position according to the sequence of the complete caudal segment of the vertebral column,
because the proximal portion is missing. The tail is not completely disarticulated, but nearly
all the centra are not strictly connected. Each centrum of the first nine vertebrae, and most
of the others, is slightly separated from the preceding and the following (see fig. 4). The
segment of veriebrae 4-23 is slightly displaced dorsally with respect to the proximal segment
1-3 (figs 3-4) and vertebra 13 is slightly drifted away anterodorsally from the original
connection to vertebrae 12 and 14 (fig. 3). This demonstrates that the vertebrae were not
rigidly interlocked to one another.

Caudal vertebra 1 is only preserved distally, Most of vertebra 24 is preserved, The longest
element is vertebra 2, with a 24 mm long centrum and & minimum dorsoventral height of 3.5
mm. Posteriorly the centrum length decreases regularly until centrum 23 which is only 4.5
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Fig. 4 - The caudal veriehroe of MFSN 19864, Vertebra T iy reported in both the first and seeend
vertehral siring 1o maintain the continuity of ardeulation. Scale bar = 10 mm,
- Vertehre candall dell'esemplare MESN 19864, La vertelra 7 & riportate sia nella Frima si
aella secorda il of vertelne per mantenere la continuitg dell'aricolazione. Seala di riferi-
mento = [ .

mm long (tab. I). Centra 2 through 11 are elongated with a faint constriction in the middle
and a slight Maring at the both ends, Centra 12 to 23 are stick-like and the Tast 10 elements (14
to 23) form a straight “rod”, The total length of the preserved tail segment, as the sum of the
length of each centrum, is 300.5 mm. The 22 complete elements measure 291.8 mm.

Centra posterior to number 8 are collapsed showing that they were hollow inside.
Long longitudinal ridges along the lateral side of some centra are visible as in those of other
Triassic pterosaurs (Wien, 1978; see also fig. 12). These ridges probably result from the
complete collapse and flatiening of the centra.

The hemal arches have the typical shape described by WeLLsuorer (19754, Fig. 7;
here fig. 5) and Wie (1978, Fig. 12) in long-tailed prerosaurs, with a triangular main
bady inserting between two consecutive centra and long filiform processes projecting
anteriorly and posteriorly, They are completely preserved between vertebrae 2 and 9.
Only parts of the anterior and posterior filiform processes are visible between the vertebrae
9-10, 12-13 and in the vertebra 14, The filiform processes are not grouped in bundles
along the ventral side of the tail, The absence of the bundles is also suggested by the fact
that each hemapophysis has a different orientation with respect to the axis of the
corresponding vertebrae, i.e. centra and filiform processes are not parallel to each other
in most cases, Thus hemapophyses were free to rotate ventrally and were not bound by





































































