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A wing phalanx of a large basal pterosaur (Diapsida, Pterosauria)
from the Norian (Late Triassic) of NE Italy

Fabio M. DALLA VECCHIA

Museo Paleontologico Cittadine
Monfalcone

KEY WORDS — Prerosauria, Basal pterosaurs, Triassic prerosaurs, Wing phalanx 4, Late Triassic, Norian, Friuli (NE Italy).

ABSTRACT — Wing phalanx 4 of a large basal pterosaur is reported from the Dolomia di Forni Formation (middle Norian) of Friuli
(northeastern [mé!y). Witf a length of at least 137 mm, it is the longest wing phalanx 4 of a non-pterodactyloid pterosanr described up to now.
This find from the Dolomia di Forni and others fam Lombardy show that very large ‘rhamphorbynchoid pterosaurs were present in the earliess
prerosaurian fassil record. This suggests that basal pterosaurs reached the large size early in their evolutionary history, at least by Norian times.

RIASSUNTO — [Una falange alare di un grande pterosauro basale (Diapsida, Prerosauria) dal Norico (Triassico superiore) dell'Ttalia
nordorientale] — Viene descritta una falange alare 4 di un grande prerosauro basale. Essa proviene dalla Dolomia di Forni (Norico medio) del
Friuli (Italia nordorientale). Essa rappresenta la testimonianza della presenza di grandsi pterosauri nella Dolomia di Forni e rappresenta la piis
lunga falange alare 4 di uno pterosauro non-pterodattiloideo finora rinvenuta, misurando almeno 137 mm. Questo reperto ¢ altri rinvenuti in
Lombardia dimostrano che pterosauri ‘ramforincoidei” molto grandi erano gii presenti tra le prime testimonianze fossili di pterosauro. Questo

suggerisce che gli pterosauri basali raggiunsero le grandi dimensioni piuttosto presto nella lovo storia evolutiva, almeno nel Norico.

INTRODUCTION

Pterosaurs, although rare, are relatively well repre-
sented in the reptilian fossil record of the middle
Norian Dolomia di Forni Formation of Northern
Friuli (Carnia, Friuli-Venezia Giulia, northeastern
Italy). They include the holotype of Preondactylus
buffarinii Wild 1984, the holotype of Eudimorphodon
rosenfeldi Dalla Vecchia 1995, some bones of another
Eudimorphodon specimen (Dalla Vecchia, 1994), a
gastric pellet with pterosaurian bones (Dalla Vecchia
et al., 1989), a still undescribed rail with two fourth
wing phalanges, and a partial skeleton still to be pre-
pared. Other reptiles include che holotype of
Megalancosaurus preonensis Calzavara, Muscio &
Wﬂqd and two isolated tails referred to this species
(Pinna, 1987 [who identified the tail as belonging to
a juvenile Drepanosaurus); Renesto, 1994; pers. obs.),
a nearly complete large specimen of Langobardisaurus
Renesto (holotype oFg L. tonelloi Muscio, 1997), and a
small one still to be prepared, and the holotype of the
puzzling reptile Langofardimum:? rossii Bizzarini &
Muscio (Bizzarini & Muscio, 1995).

The pterosaurs from northern Friuli are the oldest
found up to now, together with those more or less
coeval from the Bergamo province of Lombardy,
northwestern Italy (Wild, 1978; 1994), a specimen
from the Norian-Rhaetian of Greenland (Jenkins ez
al., in press) and a still undescribed specimen from
the Norian of Austria.

The dark, thinly bedded, bituminous dolostones

of the Dolomia di Forni Formation outcrop in the
Carnia area, from the environs of Tolmezzo to the vil-
lage of Forni di Sopra, extending as an elongated east-
west band for more than 30 km. The depositional
environment was a small anoxic basin whose bottom
conditions permitted the preservation of organic
remains an§7 articulatéd skeletons (Dalla Vecchia,
1991; 1994). The fossilized organisms are terrestrial
(reptiles and plants), marine nectonic (fishes, some
shrimps), or marine benthic (crustaceans, very rare
thiuroids, rare gastropods and rare pelecypods) (76:-
em). Shrimps are the most common organisms and
terrestrial plants represent about 30% of the fossil
sample. All the organisms were more or less
allochthonous, transported after death from different
life environments and deposited on the basin bottom.
The basin was surrounded by a wide carbonate plat-
form dominated by a tidal environment (Dolomia
Principale Formation, Hauptdelomit of German
authors) where terrestrial vertebrates (mainly dinosaurs)
left cheir footprints (Dalla Vecchia & Mietto, 1998).
The fossiﬁferous layers are in the lower-middle
part of the Dolomia di Forni (Dalla Vecchia, 1991).
They are dated to the Alaunian 3 (middle Norian) on
the gasis of the conodont fauna (Roghi ez 4/, 1997).
The specimen here described was originally pre-
served on the exposed bedding surface of a large
block of dark dolostone along the Rovadia creek
(Forni di Sopra, Udine; Text-fig. 1). It was found in
1996 by Mr. Pierluigi Fassetta, who recognized the
importance of the specimen and gave it to the Museo
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Text-fig. 1 - Locality of the specimen in NE Traly.

Friulano di Storia Naturale of Udine, where it is
stored as MFSN198306.

Abbreviations: FLL = sum of the length of hume-
rus, ulna, wing metacarpal and wing %alanges 1-4;
H = humerus; mclV = metacarpal IV (wing metacar-
pal); WFL = sum of the lengths of the wing pha-
langes; Wph2-4 = wing phalanx 2-4; MCSNB = Mu-
seo Civico di Scienze Naturali of Bergamo; MFSN =
Museo Friulano di Storia Narturale.

DESCRIPTION

The specimen is a single bone preserved on two

fragments of dolostone (originally there were three
fragments but two were later glued together), there-
fore it is broken into two parts. The two fragments do
not fit and a small fragment of the bone between the
two segments was lost. Therefore, the measured
length is the minimum. The specimen was exposed to
weathering, therefore some parts were weathered and
are preserved only as an impression of the original
bone (Text-fig. 2).

The bone is very long, narrow, and only genty
curved (Text-fig. 2). The length, measured as the
chord of the curved outline, is 137 mm. The bone has
an expanded proximal end (7.5 mm wide) and nar-
rows rapidly to the distal end. The distal end is not
pointed but it is too narrow (1.8 mm) and unex-
panded to be an articular surface for another bone.

The peculiar shape identifies the specimen as a
wing phalanx of a pterosaur (see Text-fig. 3) and
pterosaurs are the most commeon reptiles found in the
Dolomia di Forni, as reported above.

The size disparity of the two extremities indicates
that it can be only the last (4ch) wing phalanx (cf.
fourth wing phalanges of two other basal pterosaurs
in Text-fig. 3). It resembles the 4th wing phalanx of
the holotype of Eudimorphodon rosenfeldi but it is
nearly three times longer (Text-fig. 3). The bone is
flattened dorsoventrally; the cortical layer appears to
be comparatively thicker than in the large ptero-
dactyloid pterosaurs but unfortunately its thickness
cannot be measured because of crushing.

Text-fig. 2 - MESN 19830.
Photograph
courtesy of the
Museo  Friula-
no di Storia
Naturale, Udi-
ne. Scale bar =

2 cm.
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Text-fig. 3 - Fourth wing phalanges of some Triassic pterosaurs.
A) MFSN 19836; B) undescribed Austrian speci-
men; C) Eudimorphodon rosenfeldi, holotype
MFSN 1797. Scale bar = 2 cm.

DISCUSSION

The bone was isolated on the wide surface of the
dolostone block (P. Fassetta, pers. comm.). It is the
first record of a single, isolated reptilian bone found
in the Dolomia di Forni, where reptile specimens are
always articulated and in most cases complete (see
Calzavara et al., 1981; Dalla Vecchia, 1994; Bizzarini
& Muscio, 1995; Muscio, 1997).

The specimen is disarticulated and probably fell to
the bottom of the basin from a decaying carcass float-
ing in the water because it is filled with decay gases,
as in some present-day birds (cf. Schifer, 1962;
Renesto, 1993; Davis & Briggs, 1998). Transporta-
tion by bottom currents is unlikely, because they were
so negligible in this type of environment (see Dalla
Vecchia et al., 1989; Dalla Vecchia, 1991) and be-

cause this very thin and long bone was so fragile.
Scavenging is not supported by damage to any part of
the specimen (for evidence of predation on a ptero-
saur see Dalla Vecchia ez 2, 1989).

According to Schifer (1962), the carcass of a bird
can float for more than 30 days, because buoyancy is
maintained by air in the quills, between the feathers,
and in the hollow bones. This kind of buoyancy was
not possible for pterosaurs because they did not have
feathers, and the relatively small Triassic pterosaurs do
not seem to have bones extremely hoﬁow like the
large pterodactyloids.

Following Davis & Briggs (1998), the complete dis-
articulation of individual limb elements is the last stage
of skeletal degradation of bird carcasses, which follows
a pattern recognizable in the fossil record. However, the
structure of the pterosaurian wing, both in skeletal and
non-skeletal features, is very different from that of birds
and so bird biostratinomy cannot immediately be used
to reconstruct pterosaurian biostratinomy.

The wing phalanges were strongly connected to
each other to support the wing patagium. Furcher-
more, the patagium, stiffened by fibers, was strongly
connected to the phalanges (Padian & Rayner, 1993,
pp. 132-133) and probably contributed to slow down
the disarticulation of the wing elements after death.
Therefore, the detachment of the wing phalanges prob-
ably happened at a very advanced state of decaying.

I briefly checked the percentual component of
wing phalanx 4 to the wing finger length (WFL =
sum of the lengths of the wing phalanges) in 14 basal
(="rhamphorhynchoid”) pterosaur taxa (Tab. 1).
Data are taken from the biEliographic sources report-
ed in the caption of Tab. 1. Taxonomy of ﬂasal
prerosaurs is complicated by the fact that, according
to Bennett (1995), the specimens attributed to
Rhbamphorhynchus gemmingi and most of those atcrib-
uted to R. muensteri by Wellnhofer (1975) are actual-
ly subadults of R. muensteri and some specimens of R.
};ngz'fe s represent the adult individuals, According to
these dZta, the wing phalanx 4 ranges between 17.8%
of Campylognathoides zitteli (Plieninger) and 24.6%
of Eudimorphodon ranzii Zambelli (Milano speci-
men), with a mean of 21.6%. I checked also the vari-
ability of the 4th wing phalanx length with respect to
the sum of the length of humerus, ulna, win
metacarpal and wing phalanges 1-4 (FLL) (Tab. 1).
FLL is proportional to the pterosaur wing span,
including alf the bones of the wing except only the
carpals. Wing span is not necessarily indicative of the
pterosaur size in the same way of the length of the
dorsal vertebral column (i.e., the trunk length). In
facr, it is intuitive that two pterosaurs with the same
length of the dorsal vertcbr:j) column could have had
different wing spans in relation, for example, to dif-
ferent styles offﬂ ht as happens in birds. The length
of wing phalanx franges between 10.8% of the FLL
in Sordes pilosus Sharov and 18.9% in Rbamphorbhyn-
chus muensteri (Goldfuss) sensu Wellnhofer (1975),












