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The status of the sauropterygian reptile Partanosaurus zitteli
SkuPHOS from the Middle Triassic of the Austrian Alps, with
comments on Microleptosaurus schlosseri SKUPHOS

Orivier Rieprer, Chicago™

With 8 figures

Kurzfassung: Partanosanrus zitteli Sxurros 1893 aus den Partnachschichten (Ladin) von Vorarl-
berg (Osterreich) wird als jiingeres Synonym von Simosaurus gaillardoti MEYER 1832 bestimmt. Die
Gattung Simosaurus tritt im Germanischen Becken (Oberer Muschelkalk, nodosus-Zone) frither auf als in
der Alpinen Trias (Partnachschichten). Simosaurus belegt einen Faunenaustausch zwischen der germani-
schen und der alpinen Trias zur Zeit des Mittleren bis O%)cren Ladin. Microleptasanrns schlosseri SkurPHOS
1893 fufit auf sehr unvollstindigem Material und wird als nomen dubium deklariert.

Abstract: Partanosaurus zitteli Skurrios 1893 from the Ladinian (Partnachschichten) of the northern
Alps (Vorarlberg, Austria) is identified as a junior synonym of Simosanrus gaillardoti MevEr 1832, Its
occurrence in the Germanic Basin (Upper Muschelkalk) predates its appearance in the Alpine Triassic, and
suggests faunal interchange between these two faunal provinces during Middle and Upper Ladinian times.
Microleptosaurus schlosseri Skurros 1893 is represented by very incomplete material only and must be
treated as a nomen dubium.

Introduction

SxurHoOs (1893a~c) described fragmentary fossil reptile remains collected at two different
localities in the state of Vorarlberg (Austria), Northern Calcareous Alps, which came from the
Partnachschichten of Ladinian age (the exact stratigraphic position of the fossil sites remains
unknown). The fossils clearly represent two taxa of different size. The larger one, found in the
vicinity of Braz, Klosterthal, was described by Skurt0s (18934, ¢) as Partanosanrus zittels; the
smaller taxon, found in the vicinity of Dalaas, was named by Skurros (1893c) Microleptosaurus
schlossers. One of the diagnostic characters of the larger taxon, Partanosanrus zitteli, is the distal
expansion of the dorsal ribs. Based on isolated bone fragments, a similar rib morphology was
known to SkurHOS (18934, ¢) to occur in the Grenzbonebed of the Germanic Triassic which
separates the Muschelkalk from the Keuper. Accordingly, Skupros (1893a, c) referred those rib
fragments to his new taxon, and used the occurrence of Partanosaurus in both deposits for a
stratigraphic correlation of the Partnachschichten (misleadingly named “alpiner Muschelkalk™)
with the uppermost Germanic Muschelkalk. Comparison with other Sauropterygia, in parti-
cular with Nothosaurus, Lariosanrus and the pachypleurosaur Neusticosanrus, led SxurHOS
(1893c) to conclude that Partanosaurus is most closely related to Nothosaurus. Fraas (1896: 11)
disputed Sxuruos’ (1893c) conclusions, pointing to the occurrence of distally broadened ribs in
the Upper Muschelkalk, and indicating that both taxa named by SxurHOs were not based on
diagnostic material.
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Since Sxurros’ (1893c) detailed description, the status of Partanosaurus zitteli and Mi-
croleptosaurus schlosseri has never been critically reviewed. It is the purpose of this paper to re-
describe the type material of these two taxa, and to critically evaluate their position within the
Triassic stem-group Sauropterygia as well as their significance in the analysis of faunal inter-
change between the Germanic and Alpine Triassic.

Institutional abbreviations: BSP, Bayerische Staatssammlung fiir Paliontologie; GPIT, Geologisch-
Paliontologisches Institut der Universitit, Tiibingen; SMNS, Staatliches Museum fiir Naturkunde,
Stuttgart.

Systematic Paleontology

Sauropterygia OweN 1860
Eosauropterygia RIEPPEL 1994a
Eusauropterygia TscHanz 1989

Simosaurus H. v. MEYER 1842

Type species: Simosaurus gaillardoti H. v. MEYER 1842.

Diagnosis: A large (3-4 meters total length) eusauropterygian with a brevirostrine skull,
fully diagnosed in RIEPPEL (1994a). Among stem-group Sauropterygia, the vertebrae of Si-
mosaurus are unique by combining high neural spines with high transverse processes that ex-
tend downwards to the base of the neural arch pedicels, and by centrally located pre- and
postzygapophyses as well as infrapre- and infrapostzygapophyses. The dorsal ribs are cha-
racterized by a slender dorsal shoulder region and an expanded and flattened distal end.

Distribution: Upper part of Upper Muschelkalk (Ladinian, Middle Triassic) of castern France,

Baden-Wiirttemberg and Bavaria, SW-Germany; Lettenkeuper (Lower Keuper) and Gipskeuper (lower

Middle Keuper, Upper Ladinian) of Wiirttemberg, Germany; Partnachschichten (Ladinian), Northern
Alps (Vorallﬁcrg, Austria).

Simosaurus cf. gaillardoti H. v. MEYER 1842

1893a  Parthanosaurus zitteli —~ SxurHos: 671,

1893b  Partanosaunrus zitteli — SKUPHOS: 96.

1893c  Partanosawrus zitteli — Sxupros: 1., pl. 1, figs. 1-14; pl. 2, figs. 1-5; pl. 3, figs. 1-4.
1924 Partanosaurus zittel; — ARTHABER: 741,

1934  Partanosaurus zitteli — KurN: 46.

1955  Partanosaurus zittel; — SAINT-SEINE: 428,

1956  Partanosaurus zitteli - HUENE: 389.

1956  Partanosanrus zitteli - ROMER: 662.

1964  Partanosanrus zitteli — Kuun: 11.

Description: The type material described by SxurrHos (1893a, ¢) comprises a string of 15
completely or partially preserved, but articulated dorsal vertebrae, three additional but disar-
ticulated dorsal vertebrae, the left scapula in articulation with a fragment of the clavicle, frag-
ments of a coracoid, and a number of ribs or rib fragments including one probable sacral rib. All
the material is kept at the Geologische Bundesanstalt in Vienna (uncatalogued). The material is,
in general, rather poorly preserved, and distorted to a variable degree.

The string of 15 dorsal vertebrae figured by SxurHOs (1893c: pl. 1, fig. 1) today is preserved
in two parts. The high neural spines figured by SxkurHos for the vertebrae 8 through 12
(SkuprOS 1893c: pl. 1, fig. 1; his count) are idealized in the illustration, or have been broken
since the original pubhcauon The high transverse processes are conspicuous, but details of the
intervertebral articulation are hardly visible. The centra show a distinct constriction in their
middle portion, and vary in length from 26 mm through 30 mm (as preserved). The entire string
of articulated dorsal vertebrae measures 435 mm in length, which results in an average length of
29 mm for each centrum. Subcentral foramina are absent.
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Fig. 1. Isolated dorsal vertebra of “Partanosaurus zitteli” (original of Sxuprros 1893c: pl. 1, fig. 3). The scale
bar equals 20 mm. Abbreviations: i.poz, infra-postzygapophysis; poz, postzygapophysis.
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Fig. 2. Isolated dorsal rib of “Partanosaurus zitteli” (Simosanrus; original of SxurHos 1893c: pl. 2, fig. 4).
The scale bar equals 50 mm.
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Fig. 5. Sacral rib (?) of “Partanosaunrus zitteli” (Simosaurus; original of Sxurros 1893c: pl. 1, fig. 5). The
scale bar equals 20 mm.

Fig. 4. Coracoid of “Partanosaurus zitteli” (Simosaurus; original of SkupHoOs 1893c¢: pl. 3, fig. 4). The scale
bar equals 20 mm.
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SxurHOS (1893c: pl. 1, fig. 3) figured an isolated and incomplete dorsal vertebra which shows
the relatively high and rectangular shape of the neural canal. The diameter of the centrum is
31 mm, the height of the neural canal is approximately 13 mm, its width is approximately
8.5 mm.

The vertebra shown by Skupxos (1893c) on pl. 1, fig. 2, is again incomplete and badly di-
storted. The best preserved isolated dorsal vertebra was figured by SxupHos (1893c) on pl. 1,
fig. 4, but it, too, is badly broken and distorted (Fig. 1). The element confirms the presence of
high neural spines, deep transverse processes, and an amphicoelous centrum. The total height of
the element is 123 mm, the total width across the transverse processes is 54.5 mm (as preserved).

Distortion is particularly evident in the shape of the centrum, with a vertical diameter of
32.5 mm, and a horizontal diameter of 24 mm, while better preserved centra (SxupHOs 1893c,
pl. 1, fig. 3) show evenly rounded contours of the articular surface. The contours of the neural
canal are hardly identifiable, but again approximate 31 mm in height and 8.5 mm in width. The
transverse processes have been distorted in a dorsal direction; as preserved, the height of the
articular surface is 37.5 to 38 mm. The height of the neural spine approximates 59 mm; the
lateral surface of the neural spine shows distinct striations.

Details of the intervertebral articulation are identifiable on that specimen. On one side, two
broken projections are located immediately above the neural canal, separated from the more
dorsally located bases of the broken zygapophyses by a shallow depression. There is no evi-
dence that the (broken) zygapophyses extended far laterally and merged into the dorsal surface
of the transverse processes. Instead, the zygapophyseal projections must have been separated
from the transverse processes by a deep notch. In spite of incomplete preservation, it is clear that
the intervertebral articulation was centrally located on the neural arch, and consisted of zyga-
pophyses and infra-zygapophyses diagnostic of the eusauropterygian genus Simosanrus (voN
Huene 1952; RigpPEL 1994a).

L |

Fig. 3. Scapula of “Partanosanrus zittels” (Simosaurus; original of SxurHos 1893c¢: pl. 1, fig. 14). The scale
bar equals 20 mm. Abbreviations: cl, clavicle; sc, scapula,
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Fig. 6. Sauroptery%la indet.; two isolated dorsal ribs from the Upper Gipskeuper (Carnian) of southern
Germany. The scale bar equals 50 mm.

SxupHOS (1893a, c) repeatedly stressed the distinct rib morphology of Partanosaurus. The
proximal articular head has a concave surface covered by unfinished bone. The dorsal shoulder
of the rib is slender, but the distal end is distinctly broadened and flattened (Fig. 2). The total
length of the complete dorsal rib figured by Sxupros (1893c: pl. 2, fig. 4) is 283 mm, its distal
width is 28 mm.

The holotype of Partanosanrus also includes the slightly distorted left scapula (identified by
SkurHOS 1893c¢ as right element), with a fragment of the clavicula attached to it (Fig. 3). The
scapula is of typical eusauropterygian structure, with a broad ventral part and a slender post-
crodorsal process. The area of the coracoid foramen is eroded and has been reconstructed with
plaster. SkUPHOS (1893¢) considered the widened distal tip of the dorsal process of the scapula as
a character diagnostic of a new genus. It appears, however, that the thickening of the distal end
of the dorsal process of the scapula is the mere result of incomplete preparation. The clavicular
fragment is attached to the anterior and medial aspect of the scapula.

The coracoid described by Skupxos (1893c: pl. 3, fig. 4) is of highly unusual shape, but
inspection of the original material shows that SkurHOS’ reconstruction of the coracoid was
based on two rather small bony fragments only (Fig. 4). The shape of the coracoid reconstructed
by SkurHOS (1893c) is not supported by natural bone margins.

A last piece of interest is the “unidentified element” of Sxurros (1893c: pl. 1, fig. 5). This
strongly compressed bone has a characteristic hour-glass shape (Fig. 5). Its total length is
69 mm, its minimal width is approx. 27 mm, and the width of the distal ends is 37.2 mm and
approx. 27 mm respectively. The element might represent a zeugopodial bone, but as such
would be unusually short (about half as long as the zeugopodial elements of Simosanrus).
Alternatively, this bone corresponds closely in size and shape to the principal sacral rib of
Simosaunrus (RIEPPEL 1994a).

Discussion: Among all Triassic Eusauropterygia, only Nothosaurus mirabilis (MUNSTER
1834; von MEYER 1847~55) and Simosaurus gaillardoti (von Hueng 1952; RigppeL 1994a) show
dorsal neural arches with a high and slender neural spine as is characteristic for Partanosanrus.
Of those two taxa, Nothosaurus mirabilis shows no distinct striations on the lateral surface of
the neural spines, the transverse processes are slender and do not reach down to the base of the
neural arch pedicels, and the pre- and postzygapophyses are not separated from the transverse
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Fig. 7. Fragment (dorsal rib) of Microleptosanrus schlosseri (original of SkurHOSs 1893c¢: pl. 3, fig. 11). The
scale bar equals 20 mm.

processes by a deep notch. In contrast, Simosaurus shows distinct striations on the lateral
surface of the neural spine, it shares with Partanosaurus the high transverse processes which
extend down to the base of the neural arch pedicels, and it shows pre- and postzygapophyses
which are separated from the transverse process by a deep notch. Simosanrus is the only sau-
ropterygian genus with infra-zygapophyses (voN HUENE 1952; RIEPPEL 1994a). As in Parta-
nosaurus, but unlike Nothosaurus, the neural canal is relatively high and rectangular in Sinzo-
sanrus. Also, the latter genus is the only Triassic stem-group sauropterygian which shares with
Partanosaurus the distal expansion of the dorsal ribs. It is therefore concluded that Partano-
sanrus SKUPHOS 1893a—c is a junior synonym of Simosaurus voN MEYER 1832,

The only difference between Simosanrus and Partanosaurus is the amphicoelous structure of
the centra in the latter genus, contrasting with the only very weakly amphicoelous or platy-
coelous vertebrae of Simosanrus. This (plesiomorphic) trait is here considered insufficient
evidence to formally recognize a separate species within the genus Simosaurus, although the
existence of a separate species in the Alpine Triassic cannot be ruled out. Until more complete
material becomes available, Partanosanrus zitteli SkurHOS 1893a—c is therefore referred to Si-
mosanrus cf. gaillardoti von MEeYER 1832.

Within the Germanic Triassic, Simosaurus is most abundant in the upper part of the Upper
Muschelkalk (Lower Ladinian), but is also known from the Lower Keuper (Lettenkeuper:
Holotype of Simosaunrus “guilielmi” von MEYER 1847-55), and from the lower Middle Keuper
of Upper Ladinian age (Grundgipsschichten; von Huene 1959). The occurrence of distally
flattened ribs characteristic of Simosaurus in the Grenzbonebed (separating Muschelkalk from
Keuper) is therefore no surprise, and reference of such rib remains to Partanosaurus by Sxu-
PHOS (18934, c) underlines the synonymy of the two genera (Simosaurus taking priority).
 Taking the potential for distortion during fossilization into account, the degree of distal

expansion of the dorsal ribs is closely similar in Simosaunrus and in the holotype of Partano-
sanrus. As indicated above, a well preserved rib of the latter genus measures 283 mm in length,
and its distal width is 28 mm. Dorsal ribs of Simosanrus gaillardoti (SMNS 14733; skeleton
described by von HuEeNE 1952) vary in length from 259 to 282 mm, and have a distal width
ranging from 23 to 25 mm. There is a weak correlation between absolute length and distal width
of the ribs. The specimen from the Gipskeuper of Obersontheim described by von HUENE
(1959; GPIT, uncatalogued; mounted on permanent exhibit) is somewhat smaller than SMINS
14733 from the Upper Muschelkalk of Tiefenbach near Crailsheim, and it shows ribs with a
distal width of 20 mm (von HuenEe 1959).
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Fig. 8. A rib fragment of Simosaurus (“Partanosaurus”) from the Arlbergschichten (Middle Ladinian) of
St. Anton, Tyrolia (BSP 1965.1.173). The scale bar equals 20 mm.

There is indication of the occurrence of an as yet only very incompletely known taxon
(possibly related to Simosanrus) in the Anatina-bed of the Estheria-beds of the Upper Gips-
keuper (of Carnian age) of Baden-Wiirttemberg. The occurrence of this taxon is geologically
significantly younger than that of Simosaurus (in the Germanic Triassic) or of the holotype of
Partanosanrus (in the northern Alpine Triassic). The Carnian taxon is represented by two
thoracic vertebral centra (SMNS 52981, and SMNS uncatalogued), and two isolated dorsal ribs
(SMNS 18171, and SMNS uncatalogued, Fig. 6), which differ significantly from corresponding
elements of Simosaurus, or from the holotype of Partanosaurus. Also, all of these elements are
much too large to be attributed to the only (other) eusauropterygian known from corre-
sponding layers, Nothosaurus edingerae (ScHuLTZE 1970; RIEPPEL & WILD 1994).

The centrum SMNS 52981 (Gipskeuper, Ansbach) is 25 mm long and 40 mm high, with no
signs of distortion. It is, therefore, distinctly shorter than it is high, a stark contrast to the dorsal
centra of Simosaunrus (SMINS 14733; voN HUENE 1952) with a length to height ratio of 0.81-0.9
(approx. 0.93 in the holotype of Partanosaurus). The shorter of the two isolated ribs (SMNS
uncatalogued, Gipskeuper from Ansbach) is 225 mm long and has a distal width of 38.0 mm.
The longer rib (SMNS 18171, Gipskeuper, Ochsenburg near Leonbrunn) measures 266 mm in
length, and has a distal width of 43.7. As in Simosaurus, the degree of distal expansion is cor-
related with the absolute length of the rib, but again with no sign of distortion, these ribs from
the Gipskeuper (Lower Carnian) show a significantly wider distal portion than those of Si-
mosaurus (including the holotype of Partanosaurus).

Sauropterygia incertae sedis
Microleptosaurus schlosseri Skupros 1893

1893¢c  Microleprosaurus schlosser: — SkurHos: 2, 12ff, pl. 3, figs. 5-17.
1924 Microleptosanrus schlosseri — ARTHABER: 389.

1934 Microleptosanrus schlosseri — Kunn: 46.

1956  Microleptosaurus schlosseri — von HueNE: 512f.

1956  Microleptosanrus schlosseri - ROMER: 662.

1964  Microleptosanrns schlosseri — Kunn: 11.

Distribution: Partnachschichten (Ladinian, Middle Triassic), Vorarlberg (Austria), Northern
Calcareous Alps.
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Description: The remains of this second taxon (Skurros 1893c: pl. 3) are very frag-
mentary and hence not diagnostic at the genus or species level. The vertebral fragment (Sku-
pOS 1893c¢: pl. 3, fig. 17) is very indistinct, and shows little more than the beginning con-
striction of the vertebral centrum. Cervical ribs identified by Skurmos (1893) lack the free
anterior process characteristic of all other Sauropterygia, and are here re-interpreted as lumbar
(SkupHOs 1893c: pl. 3, figs. 10, 16) and caudal (SxurHOs 1893c: pl. 3, figs. 12-13) ribs re-
spectively. The one complete dorsal rib (SxurHOs 1893c: pl. 3, fig. 11) is slender (no pachyo-
stosis is apparent), and shows a rounded cross-section. Its total length is 81 mm (Fig. 7). The
gastral ribs are indistinct except for one specimen (SkurHOSs 1893c: pl. 3, fig. 8) which is a cast
taken from a natural mold, and which for this reason will remain difficult to interpret. The
specimen does seem to show the fusion of two median gastral rib elements (not figured by
SxuUPHOS 1893c), otherwise known to occur in Corosaurus (STorRs 1991), Nothosaurus (KORKEN
1893), and Simosaurus (voN Huene 1952). Of two further elements, considered by Skurros
(1893c: pl. 3, figs. 14—15) to represent posterior cervical ribs, one (SkurHOs 1993c: pl. 3, fig. 14)
is distinctly larger and much more massive than the other, and might, in fact, represent a sty-
lopodial element. Based on its curvature, the element is best interpreted as an eusauropterygian
humerus. No entepicondylar foramen can be identified.

Discussion: Microleptosanrus differs from Simosaurus not only in size, but also in dorsal
rib morphology (no expansion of the distal end of the rib). Whereas Microleptosanrus might
approach a small species of Nothosaurus in size, the latter genus shows weak pachyostosis in the
dorsal shoulder region of the rib (e.g., the holotype of Nothosaurus raabi SCHRODER 1914)
absent in Microleptosanrus. A small (juvenile?) Cymatosanrus has been recorded from the
Lower Anisian of the Austrian Alps (“Anarosanrus” multidentatus von HUENE 1958; see re-
description in RieppeL 1995), but the lack of articulated postcranial material renders the mea-
ningful comparison of Cymatosanrus with Microleptosanrus impossible. The genus Lariosaunrsns
(Curtont 1847; see PEYER 193334, for a review) is widespread in Middle to Upper Ladinian
deposits of the southern Alps (sce summary in RTEPPEL 1994b), and it would seem to resemble
Microleptosanrus in the morphology of the evenly curved humerus with no distinct delto-
pectoral crest (providing that this element is correctly identified in the latter genus). However,
Lariosaurus generally shows some degree of rib pachyostosis which is absent in Micro-
leptosamrus. The same is true of Ladinian pachypleurosaurs which would match Micro-
leptosaurus in size (and hence be of adult age: SANDER 1989).

In conclusion, the remains of Microleptosanrus schlosseri SkurHOSs 1893c, are too incomplete
to be considered diagnostic; the name is therefore considered a nomen dubium.

Conclusions

SKUPHOS (1893c) gave no precise indication of the stratigraphic position of “Partanosanrus”
within the Partnachschichten, which as a whole correspond to the Ladinian, with an extension
into the Lower Carnian in Tyrolia. His (Sxurmos 1893c: 1f) detailed description of the cir-
cumstances under which he collected “Partanosaunrus” indicates, however, that the latter was
found in the upper part of the Partnachschichten, not far below the Raibler Schichten of
Carnian age. SkurHOS’ (1893c) stratigraphic indications are problematic because Arlberg-
schichten of about 400 m depth separate the Partnachschichten from the Raibler Schichten in
the “Vorarlberger facies” (ToLLmann 1976). Since SkurHOs (1893c¢) indicates outcrops of the
Raibler Schichten not too far above the locality which yielded the holotype of “Partanosanrus”,
it may be concluded that the latter was collected in the Upper Ladinian, perhaps in the lo-
wermost Carnian. A second occurrence of Stmosanrus (“Partanosanrus”) in the Austrian Alps,
other than the specimen described by SkuprHOs (18934, c), is documented by a rib fragment from
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the Arlbergschichten (Middle Ladinian) of St. Anton, Tyrolia (Lorfe-Grat, 2270 meters above
Steissbachfall; BSP 1965.1.173; Fig. 8).

Other diagnostic eusauropterygians that have been reported from the Austrian Alps include
Cymatosaurus from the Lower Anisian (voN HUENE 1958; RiEPPEL 1995), and Lariosaurus
from the Middle Ladinian (Zarre & KONIG 1980; Ricprrr 1994b; Proneusticosaurus carin-
thiacus ARTHABER 1924 is considered a junior synonym of Lariosanrus). Poorly preserved and
fragmentary material also documents the occurrence of a pachypleurosaur (Neusticosanrus sp.,
cf. N. pusillus) in Middle Ladinian deposits of the Austrian Alps (Zarre & KoNic 1980).
Rbaeticonia BroiL1 1927 may be a separate taxon from the Arlbergschichten of Vorarlberg
(Austria), but the holotype and only known specimen can no longer be located today (de-
stroyed during World War II).

The occurrence of Cymatosaurus and Simosaurus in the Germanic Triassic predates their
occurrence in the northern Alpine Triassic. Cymatosaurus was part of an early (Lower Anisian)
dispersal of sauropterygians from the Germanic into the Alpine Triassic (RIEPPEL & HAGDORN
1996), whereas Simosaurus documents a faunal interchange between the two biotas at Middle to
Upper Ladinian times.

Faunal interchange between the Germanic and Alpine Triassic during Middle to Upper
Ladinian times is also indicated by the occurrence of the pachypleurosaur Neusticosaurus pu-
stllus, and representatives of the eusauropterygian Ceresiosaurus-Lariosaurus-clade, in both
realms. Diagnostic remains of Neusticosaurus pusillus are widespread in the Alpine Triassic, but
considering the widespread occurrence of isolated (and hence not diagnostic) small pachy-
pleurosaur remains in the Upper Muschelkalk (von HueNe 1942), details of the paleobio-
geography of Neusticosanrns pusillus are difficult to reconstruct. The first occurrence Cere-
stosaurus-Lariosaurus-clade is in the Alpine realm, where the clade seems to have diversified,
and from where it may have expanded into the Germanic Basin during the Lower Keuper (sce
RiePPEL & HAGDORN 1996 for a full discussion). In contrast, the genus Simosaurus evidently
expanded from the Germanic into the Alpine Triassic, since its occurrence in the Upper Mu-
schelkalk (Lower Ladinian) predates its appearance in the Alpine Triassic (Middle and Upper
Ladinian). The available evidence therefore indicates that faunal exchange between the Ger-
manic and Alpine Triassic was possible in both directions during Middle and Upper Ladinian
times.

Acknowledgements

I thank Dr. F. STojaspaL from the Geologische Bundesanstalt (Vienna) for free access to the material in
his care. Drs. R. WiLp (Stuttgart) and H. Hacporn (Ingelfingen) read an earlier draft of this manuscript,
offering helpful advice and criticism. This work was supported by NSF-grants DEB-9220540 and DEB-
9419675.

References

ARTHABER, G. 1924. Die Phylogenie der Nothosaurier. — Acta Zoologica 5: 439-516, Stockholm.
Broiry, B 1912. Ein Sauropterygier aus den Arlbergschichten. — Sitzungsberichte der Bayerischen Aka-
demie der Wissenschaften, Mathematisch-Naturwissenschaftliche Abteilung 1927: 205-228, Wien.
Curioni, G. 1847. Cenni sopra un nuovo saurio fossile dei monti di Perledo sul Lario e sul terreno che o
racchiude. ~ Giornale del’ J.R. Instituto Lombardo di Scienze, Lettre ed Arti 16: 159-170, Milano.
Fraas, E. 1896. Die Schwibischen Trias-Saurier. — Stuttgart (E. Schweizerbart).
Hueng, E von 1942, Pachypleurosauriden im stiddeutschen obersten Muschelkalk, — Neues Jahrbuch fiir
Mineralogie, Geologie und Paliontologie, Monatshefte 1942: 290-295, Stuttgart.
~  1952. Skelett und Verwandischaft von Simosaurus. — Palacontographica, (A) 113: 163182, Stuttgart.
- 1956. Paliontologie und Phylogenie der Niederen Tetrapoden. — Jena (Gustav Fischer).
—~  1958. Aus den Lechtaler Alpen ein neuer Anarosaurus. — Neues Jahrbuch fiir Geologie und Pali-
ontologie, Monatshefte 1958 (8/9): 382-384, Stuttgart.



The status of the sauropterygian reptile Partanosanrus zitteli SkUPHOS 577

Hueng, F von 1959. Simosaurns guilielmi aus dem unteren Mittelkeuper von Obersontheim. — Pa-
lacontographica, (A) 113: 180-184, Stuttgart.

~ 1934, Sauropterygia. — Fossilium Catalogus. I: Animalia 69: 1-127, ’s-Gravenhage (W. Junk).

- 1964. Saiuropterygia (Supplementum I). - Fossilium Catalogus. I: Animalia 106: 1-72, ’s-Gravenhage
(W. Junk).

Koxken, E. 1893. Beitriige zur Kenntnis der Gattung Nothosaurus. - Zeitschrift der Deutschen Geologischen
Gesellschaft 45: 338-377, Berlin.

MEYER, H. voN 1842. Simosaurus, die Stumpfschnauze, ein Saurier aus dem Muschelkalke von Luneville. ~
Neues Jahrbuch fiir Mineralogie, Geognosie, Geologie und Petrefakten-Kunde 1842: 184-197,
Sturtgart.

- 1847-%1355. Zur Fauna der Vorwelt, 2. Abt.: Die Saurier des Muschelkalkes. — Frankfurt a. M.
(H. Keller).

MUNSTER, G. zu 1834. Vorliufige Nachricht iiber einige neue Reptilien im Muschelkalke von Baiern. —
Neues Jahrbuch fiir Mineralogie, Geognosie, Geologie und Petrefaktenkunde 1834: 521-527,
Stuttgart.

Owen, R. 18g60. Palaeontology. — Edinburgh (Adam and Charles Black).

PEYER, B. 1933-34. Die Triasfauna der Tessiner Kalkalpen. VII. Neubeschreibung der Saurier von Perledo. ~
Abhandlungen der Schweizerischen Pal'ziontoﬁ)gischen Gesellschaft 53-54: 1-130, Basel.

RiepPPEL, O. 1994a. Osteology of Simosanrus gaillardeti and the relationships of stem-group Sauropterygia.
— Fieldiana (Geology), new series 28: 1-85, Chicago.

~  1994b. Lariosanrus balsami Curioni (Reptilia, Sauropterygia) aus den Gailtaler Alpen. — Carinthia IT
184 (104): 345-356, Klagenfurt.

~ 1995. The status of Anarosaurus muliidentatus voN HueNe (Reptilia, Sauropterygia), from the
g,ower Anisian of the Lechtaler Alps (Arlberg, Austria). — Paldontologische Zeitschritt 69: 289-299,

tuttgart.

RizppEL, O. & Hagporn, H. 1996. Paleobiogeography of Middle Triassic Sauropterygia in Central and
Western Europe, with comments on the status of Pronessticosanrus Vorz 1902. - [In:] NicHoLLs, E.
L. & CaLLAWAY, J. M. (eds.) Sea Reptiles of the Past. ~ San Diego (Academic Press).

RieppEL, O. & WiLp, R. 1994. Nothosauras edingerae Scrurtze 1970: diagnosis of the species and com-
gﬂents on its stratigraphical occurrence, ~ Stuttgarter Beitrige zur Naturkunde, (B) 204: 1-13,

tuttgart.

RoMER, A.S. 1956. The Osteology of the Reptiles. — Chicago (The University of Chicago Press).

SAINT-S(I;ZNE, P.)1955. Sauropterygia. [In:] PiveTeay, J. (ed.) Traité de Paléontologie 5: 420-458. ~ Paris

asson).

SANDER, P.M. 1989. The pachypleurosaurids (Reptilia: Nothosauria) from the Middle Triassic of Monte San
Giorgio (Switzerland), with the description of a new species. — Philosophical Transactions of the
Royal Society of London, (B) 325: 561-670, London.

SCHRODER, H. 1914, Wirbeltiere der Riidersdorfer Trias. ~ Abhandlungen der Kéniglich preussischen
geologischen Landesanstalt, N.E 65: 1-9, Berlin.

Scaurrze, H.-P. 1970. Uber Nothosaurus. Neubeschreibung eines Schidels aus dem Keuper. — Sencken-
bergiana lethaea 51: 211-237, Frankfurt a. M.,

SkurHOS, T. 1893a, Vorliufige Mitteilung tiber Parthanosanrus Zittels, einen neuen Saurier aus der Trias. —
Zoologischer Anzeiger 16: 67-69, Leipzig.

~  1893b. Partanosanrus Zitteli (s. No. 413 p. 67). — Zoologischer Anzeiger 16: 96, Leipzig.

- 1893c. Uber Partanosaurus Zitteli Skurros und Microleptosanrns Schlosseri nov. gen., nov. spec., aus
den Vorarlberger Partnachschichten. - Abhandlungen der kaiserlich-k&niglichen geologischen
Reichsanstalt 15: 1-16, Wien.

Srorrs, G.W. 1991. Anatomy and relationships of Corosaurus alcovensis (Diapsida: Sauropterygia) and the
Triassic Alcova Limestone of Wyoming. — Bulletin of the Peabody Museum of Natural History 44:
1-151, New Haven.

ToLLmANN, A. 1967. Analyse des klassischen nordalpinen Mesozoiltums. — Wien (Franz Deuticke).

Tscuanz, K. 1989. Lariosaurus buzzii n.sp. from the Middle Triassic of Monte San Giorgio (Switzerland),
with comments on the classification of nothosaurs. ~ Palaeontographica, (A) 208: 153-179, Stuttgart.

ZarrE, H. & K6nig, H. 1980. Neue Reptilienfunde aus der Mitteﬁrias der Gailtaler Alpen (Kérnten,
Osterreich). ~ Sitzungsberichte der Osterreichischen Akademie der Wissenschaften, Mathematisch-
naturwissenschaftliche Klasse, Abteilung I, 189: 65-82, Wien.

Eingang des Manuskriptes am 30. September 1995;
Annahme durch die Schriftleitung am 18. Oktober 1995.



