Riv. Mus. civ. Sc. Nat. “E. Caffi” BERGAMO, 22 2003, pp. 5-8 ISSN 0393-8700

Natalie N. BAKHURINA & David M. UNWIN

RECONSTRUCTING THE FLIGHT APPARATUS OF EUDIMORPHODON

Eudimorphodon is the commonest and best known pterosaur from the Upper Trias-
sic. A long-tailed form that reached about one metre in wingspan, it has been reported
from Italy (Wild, 1978, 1994; Dalla Vecchia, 1995, 2003), Austria (Wellnhofer, 2003),
Greenland (Jenkins et al., 2001) and possibly also from Switzerland, Belgium, Lux-
embourg and the USA (Dalla Vecchia, 2003). Older systematic (Wild, 1978) and
newer phylogenetic analyses (Unwin, 2003) both support a close relationship be-
tween Eudimorphodon and Campylognathoides which form the Campylognathoidi-
dae, a relatively derived clade of basal pterosaurs..

The skeletal anatomy of Eudimorphodon is more completely known than for any
other early pterosaur, and it is the only Triassic form in which soft tissues have been
reported so far (Wild, 1994; Dalla Vecchia, 1995). Published restorations of the flight
membranes indicate a small propatagium anterior to the fore limb and a cheiropatag-
ium attached to the rear margin of the fore limb and the body as far as the hip (Wild
1978), or extending to just beyond the knee (Wellnhofer, 1991). There is no cruropat-
agium (= uropatagium) shown in the reconstructions by Wild (1978; tafs 10, 16) or
Wellnhofer (1991; p. 63), but small, crescentic membranes stretched between the leg
and the base of the tail are indicated in a painting in the ‘Encyclopedia of Pterosaurs’
(Wellnhofer, 1991; p. 61). Preservation of parts of the wing membranes in a juvenile
example of Eudimorphodon (MCSNB 8950; Fig. 1) led Wild (1994) to suggest that
the cheiropatagium may have attached to the fifth toe and, by inference, to the hind
limb.

Combining published details of the disposition of the skeletons of Eudimorphodon,
and the distribution of impressions of the wing membranes in MCSNB 8950 (Wild,
1994) with understanding of wing membrane distribution in Sordes pilosus (Sharov,
1971; Unwin & Bakhurina, 1994) permits a new restoration of the flight apparatus of
Eudimorphodon.

Sordes pilosus is represented by eight individuals, several exhibiting exceptionally
well preserved soft tissues (Bakhurina & Unwin, 1995) from the Upper Jurassic Ka-
rabastau Svita (Oxfordian-Kimmeridgian) of the Karatau Ridge in Kazakhstan (Sha-
rov, 1971; Bakhurina & Unwin, 1995; Unwin & Bakhurina, 2000). Evidence of the
wing membranes is more completely preserved in Sordes than in any other pterosaur
and demonstrates that there was a small propatagium, a cheiropatagium that attached
to the fore limb, body and hind limb as far as the distal end of the crus, and a cruropat-
agium stretched between the hind limbs and supported along its rear edge by the fifth
toes (Unwin & Bakhurina 1994; Fig. 2).

In MCSNB 8950 the hind limbs, foot and fifth toe show an almost identical disposi-
tion to that seen in the holotype of Sordes (PIN 2585/3, Sharov, 1971; Unwin &
Bakhurina, 1994) as do the preserved portions of the wing membrane. In particular,
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Fig. 1. Eudimorphodon sp. (MCSNB 8950) details of the hind limbs and associated soft tissues redrawn
from Wild (1994). (a) Hind limbs and wing membranes showing locations “X™ and “Y™. (b) Details of
membranes at “X” showing distal part of the right cheiropatagium overlying the cruropatagium. (c)
Detail of the patagium at “Y™ showing the cruropatagium attaching to the fifth toe. Abbreviations: ch,
cheiropatagium; cr. cruropatagium; iv(3). phalange three of wing finger; iv(4), phalange four of wing
finger; fe, free edge of cheiropatagium; mtv, metatarsal five; sf. structural fibre; v, fifth toe of pes; v(1).
phalange one of fifth toe. Scale bar = 10 mm (a) and 1 mm (b), (c).
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patches of soft tissue located between the ankles (Fig. 1b, ¢), with a lineation that has
been interpreted as ‘hair-like structures’ (Wild, 1994; fig. 9) and ‘structural fibres’
(Wild, 1994; fig. 11), form part of the cruropatagiun. In our opinion, the lineation
represents patagial fibres and has the same orientation and spacing as in the cruropat-
agium of Sordes (cf. Bakhurina & Unwin, 1995; fig. 7). We argue, therefore, that our
reconstruction of the wing membranes in Eudimorphodon corresponds to that evi-
dent in Sordes and is generally applicable to other basal (‘rhamphorhynchoid®) pter-
osaurs especially in regard to the hind limbs, with attachment of the cheiropatagium
to the femur and crus and the presence of a cruropatagium stretched between the hind
limbs that was supported and manipulated by the fifth toes.

Fig. 2. Reconstruction of Sordes pilosus indicating the extent of the flight membranes. Lineation within
the patagia indicates general orientation of wing fibres, but not their true size (more slender) or spacing
(more closely packed). Abbreviations: ch, cheiropatagium; cr. cruropatagium; pr, propatagiuvm; v. fifth
toe of pes; wi, wing finger.

REFERENCES

BAKHURINAN. N. & UNWIN D. M., 1995 - A survey of pterosaurs from the Jurassic and Cretaceous
of the former Soviet Union and Mongolia. Hist. Biol., 10: 197-245.
DALLA VECCHIA F. M.. 1995 - A new pterosaur {Reptilia, Pterosauria) from the Norian (Late Trias-
sic) of Friuli (Northeastern ltaly). Preliminary note. Atti Mus. Friulano Storia Nat., 16: 59-66.
DALLA VECCHIAF. M., 2003 - New morphological observations on Triassic pterosaurs. In: Buffetaut
E. & Mazin J.-M. (eds), Evolution and Palacobiology of Pterosaurs. Geological Society, London.
Special Publications 217, 23-24.

JENKINS F. A. Jr.. SHUBIN N. H.. GATESY S. M., PADIAN K., 2001 - A diminutive pterosaur (Pte-
rosauria: Eudimorphodontidae) from the Greenlandic Triassic. Bull. Mus. Comp. Zool., Harvard,
156: 151-170.



8 Natalie N. BAKHURINA & David M. UNWIN

SHAROV A. G, 1971 - New flying reptiles from the Mesozoic of Kazakhstan and Kirgizstan. Trudy
Paleontol. Instituta AN SSSR, 130: 104-113.

UNWIN D. M., 2003 - On the phylogeny and evolutionary history of pterosaurs. In: Buffetaut E. &
Mazin J.-M. (eds), Evolution and Palacobiology of Pterosaurs. Geological Society. London, Special
Publications 217, 139-190.

UNWIN D. M. & BAKHURINA N. N., 1994 - Sordes pilosus and the nature of the pterosaur flight
apparatus. Nature, 371: 62-64,

UNWIN D. M. & BAKHURINAN. N., 2000 - Pterosaurs from Russia. Middle Asia and Mongolia. In:
Benton M. J., Kurochkin E., Shiskin M. & Unwin D. M. (eds), The Age of Dinosaurs in Russia and
Mongolia. Cambridge University Press, pp. 420-433.

WELLNHOFER P.,, 1991 - The illustrated encyclopedia of pterosaurs. London, Salamander Books,
pp.191.

WELLNHOFER P., 2003 - A Late Triassic pterosaur from the Northern Calcareous Alps (Tyrol, Aus-
tria). In: Buffetaut E. & Mazin J.-M. (eds), Evolution and Palaeobiology of Pterosaurs. Geological
Society, London, Special Publications 217, 5-22.

WILD R., 1978 - Die Flugsaurier (Reptilia, Pterosauria) aus der Oberen Trias von Cene bei Bergamo.
Boll. Soc. Paleont. It., 17: 176-256.

WILD R., 1994 - A juvenile specimen of Eudimorphodon ranzii Zambelli (Reptilia, Prerosauria) from
the Upper Triassic (Norian) of Bergamo. Riv. Mus. Sci. Nat, Bergamo, 16 (1993): 95-120.

Authors address:
Natalie N. Bakhurina & David M. Unwin, Institut fiir Paléonto-
logie, Museum fiir Naturkunde, Zentralinstitut der Humboldi-
Universitat zu Berlin, D-10115 Berlin, Germany.
E-mail: h0662eka@rz. hu-berlin.de



