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Forward
Also in the execution and publication of this work I am supported with the same goodwill of the gentlemen named in the forward to the 3rd contribution.  The hearty gratitude expressed there may also count for the present work!

Furthermore thanks is given most particularly here to  Herr Commendatore Emilio Calcagni, the owner of the land by Acqua del Ghiffo, for the permission most graciously granted to me to pursue excavations there.  I believe this thanks may best be expressed by my designating the most significant of the finds made at Acqua del Ghiffo with the name of Herr Calcagni.

Zürich, September 1931.






B. Peyer. 

1. Introduction and Literature Overview.

While the sauropterygians hitherto known from the Trias of the southern edge of the Alps (Lariosaurus-Macromerosaurus, Pachypleurosaurus and indeed also the genus Phygosaurus which is based only on one in`ncomplete specimen) are strongly different from the nothosaurids in the strict sense, the new genus Ceresiosaurus is very closely associated with the genus Nothosaurus, but especially with the genus Proneusticosaurus.  In this, the find becomes of significance also for the knowledge of the nothosaurids of the German Trias.  In spite of the not uncommon presence of Nothosaurus, skeletons preserved in articulation to some degree are extraordinarily rare.  The best find so far is Nothosaurus raabi Schröder from the Lower Muschelkalk of Rüdersdorf by Berlin.  (H. Schröder 1914.)  The figure is also reproduced in text books, e.g. in Zittel's Grundzüge (Fig. 392 of the 4th edition).  A comparison shows that Ceresiosaurus represents a much better condition of overall preservation.  The osteological study of such a complete skeleton should also be of use for the judgement of isolated individual bones of the closely related nothosaurids of the German Trias.  The new genus serves a particular interest in that here to my knowledge for the first time the phalangeal formula of the foot of a nothosaurid in the strict sense can be completely established with certainty.  It is however quite improbably that just this formula should be met with in related genera for the reason that the extremities occur in the stage of a preliminary but definite increase of phalangeal number.

The literature about Nothosauria begins with Graf Münster(1834) and Fr. Braun (1840), on which follows the monumental work of Herman v. Meyer (1847-1855) on the saurians of the Muschelkalk.  In smaller works H. v. Meyer had established before this the genera Pistosaurus 1839 and Simosaurus 1842.  Of the following works I name only those which must be applied especially to the study of the present find.  Of the older works, Koken's excellent contribution, Beiträge zur Kenntnis der Gattung Nothosaurus, is above all relevent.  The description of Proneusticosaurus published by Volz in 1902 proved itself as especially important.  For the investigation of the epipterygoid, Broili's investigation of the skull of Placodus provided good service; it was also possible to consider, while in press, the new description of the Placochelys skull by F. v. Huene (1931).  After H. v. Meyer's great work, primarily Schröder's description of Nothosaurus raabi served for comparison with Nothosaurus, F. v. Huene's nice work served for Simosaurus.  Watson's interesting study of the shoulder girdle of the Plesiosauria (D. M. S. Watson 1924), in which Nothosaurus is also considered, provided much stimulation for the functional assessment of the skeletal construction of Ceresiosaurus.  For the systematic questions, primarily the works of G. v. Arthaber (1924) and F. v. Nopsca were compared.

2. Find-Locality and Ennumeration of the Material.

After the discovery of the astonishingly righ vertebrate fauna of the lower Meridekalke in spring 1927, next to the main working which consisted of a large pit in the Grenzbitumenhorizont at Cava Tre Fontane, during the last four weeks there was also begun the working of the lower Meridekalke at Acqua del Ghiffo in Valle Nera not far from Serpiano.  (For the location of the site cf. the sketch map accompanying the introduction to the whole monograph, Band L, page 3.)  The results were so encouraging that 1928 was worked exclusively at Acqua del Ghiffo.  Among the obtained vertebrate material, the pachypleurs stand at the first place by far according to number; for significance they are surpassed by the new nothosaurid genus Ceresiosaurus, which because of this should be worked up first.  The pachypleures follow in the accompanying Vth contribution, while the fish remains will first come considerably later in the series.  An interesting echinoderm fossil will be worked up in time by Prof. A. Jeannet in Neuchâtel.

Of Ceresiosaurus have been found:  One complete specimen, designated with A in the description, a somewhat larger but less complete piece B, part of a third skeleton C, and finally isolated bones.

Exemplar A disclosed its presence only by a conspicuous swelling on a chalk slab somewhat over a meter long, ca. 2.5 cm thick, broken into three pieces.  Since then on the broken surfaces the pieces of the slab showed bones below the projecting mound, the piece was wrapped up in the opinion that it probably was a somewhat larger Pachypleurosaurus.  First during preparation, which thanks to the hardness of the stone slab could be carried out on both sides, was it shown that the fossil extended much farther than the externally visible swelling on the slab.  After preparation the slabs were fastened together in a strong iron frame and mounted to swivel, so that dorsal and ventral sides are easily visible.  Unfortunately in the fastening of the frame the introduction of a cross brace, which caused some annoyance in the photographic representation of Tafel 20, could not be avoided.  For this the mounting proved so solid, that, after an X-ray made the undertaking of some further preparation desireable, this could yet be undertaken on the mounted slab.  The result of this further preparation was expressed in the text figures, since the plate figures had already been finished at that time.

Exemplar B, with reference to the axial skeleton, with the exception of the posterior end of the tail up to but excluding a few cervical vertebrae is completely preserved; also the shoulder and pelvic girdles are preserved, as well as the long bones of all four limbs.  In contrast, both hands and the right hind foot are missing.  Of exemplar B, the anterior half of the tail first appeared in the rock wall of the quarry on a rather fresh chalk slab, by pursuing it into the hill the trunk also appeared in good condition.  At one place in the neck the stone was so decomposed by percolating water, which had infiltrated through a crack, that here some vertebrae were lost.  Luckily however on one side of the crack the skull was indeed in somewhat softer stone, but was still preserved in passably good condition.  The fossil is at present exposed only on the ventral side.

Exemplar C includes only almost the whole cervical vertebral column and with it parts of the left shoulder girdle preserved in articulation and the free anterior extremity, as well as part of the right foot and the greatest part of the tail.  According to the circumstances of the find, the two separated parts belong certainly to one and the same individual.

Isolated bones.  These are almost exclusively remains of the vertebrae.  They were found so closely together that they probably, although not completely certainly, belong to a single specimen.
3. Description of the Finds.

The total length of Exemplar A from the tip of the snout to the end of the tail comprises 100.5 cm (Fadenmass).  To this must be added at the most 1.5 cm for the missing terminal caudal vertebrae, and a further 2 cm for the overlapping of the anteriormost cervical vertebrae onto the skull, so that the total of 104 cm is produced.
a. Skull. Exemplar A.

(See Taf. 22, Fig. 2 and Textfig. 1-3).

The reptile skulls of the Trias of Lombardy are as a rule strongly compressed in a dorsoventral direction.  This is also the case in the finds to be described here.  Through this crushing the outer outline of the skull has been secondarily altered.  The mandible is preserved in approximately natural articulation with the skull.  In the anterior half of the skull the two halves of the lower jaw, united by a solid symphysis, appear to have retained their original natural outline, while the posterior halves of the lower jaw on either side have clearly not lost the articulation with the condyle of the quadrate, but it has slid laterally, whereby the lower jaw halves have been so positioned that their original upper edges now face medially.  On account of this the posterior part of the mandible thus appears unnaturally broad; anteriorly, in contrast to this, the upper skull has become so broad due to the crushing that it extends over the lateral edge of the mandible by ca. 5 mm on the left, by a little on the right.  From the excellent preservation condition of the anterior half it should be assumed that its form is rather well preserved.  Under the further extremely probable assumption that the lateral border of the upper jaw and that of the mandible reached approximately the same distance laterally, one gets an idea of the original skull width.  This is verified by Exemplar B; this is then relatively narrower in the region of the orbit, since in this specimen the skull roof was crushed in its middle, whereby then a lateral slippage did not occur.  In ventral view of Exemplar A (see Taf. 22, Fig. 2) the skull appears to stand in natural articulation with the neck.  By preparation it was shown however that the cervical vertebral column was not articulated to the condylus occipitalis, but rather that it was shoved over the dorsal side of the skull by 3 to 4 vertebrae, certainly not pressed onto the skull roof but rather on the original occipital surface of the skull, which in compression of the skull came to lie in the place of the skull roof.  The snout formed by the premaxillae, the bony external narial openings, and the outline of the orbits are nicely preserved.  The Nothosaurus-like narrow bridge between the temporal openings is destroyed dorsally, so that the position of the foramen parietale is no longer determinable.  The left squamosal has undergone the greatest positional displacement.  It has been shoved anteriorly and medially, apparently in conjunction with the already mentioned shoving of the anteriormost cervical vertebrae up onto the skull.  By this the entire lateral boundary of the temporal openind has been damaged.  Thus the dorsal view of the skull gives a very distorted picture.  Nevertheless the X-ray picture, Textfig. 1, shows that the total preservation condition of the skull is much better than could be supposed from the dorsal view.  On accound of the compression of the skull so very many small cracks and rips are present that a certain tracing of the skull sutures is not possible, whereby this piece differs in an undesireable way from the nothosaurid skulls of the German Trias, often excellent in this regard.

Bones of the Skull Roof.  The two premaxillae are very strong bones, which butt against each other in the midline in a straight suture.  They form an anteriorly rounded, short snout, which increases somewhat in width posteriorly.  This width measures ca. 17 mm in front of the narial openings, ca. 14 mm behind the tip of the snout.  The overall form of the snout is reminiscent of the figure of Nothosaurus procerus by Schröder (1914) Textfig. 1, except for the slight indentation of the posterior end of the snout, which in Ceresiosaurus is not clearly discernable.  The boundary of the premaxillae against the nasals is not certeinly determinable;  it appears that the premaxillae reached well between the narial openings with a posteriorly pointed process of massive length.  About the teeth, see p. 11.

The certain borders of the maxillae are not discernable.  Of the length (measuring ca. 75 mm) of the whole upper tooth row, ca. 60 mm occurs on the maxilla.

The topographic relationships of the frontal, carefully described by Schröder (1914) for a whole number of Nothosauroidea, and of the smaller bones of the skull roof bordering it (nasal, lacrimal, postfrontal, postorbital) cannot be ascertained for Ceresiosaurus on account of the preservation condition.

The bony external narial openings lie ca. 17 mm behind the anterior end of the snout.  They are oval holes of ca. 9 mm length and approximately 6 mm width, which are separated from each other by a median bridge of 3-4 mm.  The orbits are separated from the narial openings by a bridge of ca. 8 mm in rostro-caudal extent between them.  They are both deformed, so that the measurement of the right orbit (18 mm long diameter and ca. 14 mm transverse diameter) gives only an approximate guide to the true size.  The longitudinal bridge, not sharply bordered, between the two orbits is, at its smallest place, approximately 5 mm wide where it is perhaps formed only by the frontal.  The width of the bridge between orbit and temporal opening measures ca. 7 mm; the bony borders are also here not certain.  In other nothosaurids this bridge is formed by postfrontal and postorbital, in which a larger portion is occupied by the medially lying postfrontal in Simosaurus than in Nothosaurus procerus Schröder (cf. F. v. Huene 1921, Textfig. 1 and H. Schröder 1914, Textfig. 1).  According to the X-ray figure of Ceresiosaurus (see Textfig. 1) the bridge here is mainly formed by one bone, probably by the postorbital.  Medial from this I believe the postfrontal is discernable as a small strip on the X-ray picture.  If this interpretation proves correct, then a small bone lateral to the piece taken as the postorbital, which is involved with its anterior end somewhat in the posterior lateral boundary of the orbit, must be considered as the jugal.  Further view in the X-ray picture is unfortunately covered by the overlying dentary.  The boundary of the frontal and of the parietal, the position of the foramen parietale and the form of the temporal openings will be dealt with in Exemplar B, which is better preserved in this respect.

Ventral and Posterior Surface of the Skull.  By the circumstance that the mandible is tightly pressed onto the skull, as well as by the compression of the skull in dorso-ventral direction, by which the individual bones are riddled with cracks and deformed, a proper analysis of the ventral side of the skull is excluded; in contrast, the overall habitus can still be well discerned.  The bones forming the borders of the underside of the skull (premaxila, maxilla, vomer, palatine, pterygoid, transversum) are not demonstrable.  According to the X-ray picture, the anterior edge of the coana lies ca. 22 mm behind the end of the snout.  The insufficiently determinable longitudinal diameter measures ca. 7 mm, the transverse diameter ca. 4 mm.  The median bar between the choanae, which by comparison with the other nothosaurids was apparently formed by the vomers, has a smallest width of ca. 2 mm.  Whether a further perforation of the palatal roof is present in front of the choanae cannot be determined.  (Cf. the median foramen incisivum, showing evidence of paired origin, in Simosaurus, F. v. Huene 1921, Taf. 2, and the paired foramina praemaxillaria, H. Schröder 1914, Textfig. 3).

In spite of the imperfect preservation it is very probable that the palatal roof compared approximately with that of Nothosaurus procerus Schröder.  In the X-ray picture on the left side ca. 50 mm in front of the posterior end of the lower jaw, lying medially from this, the posteriorly condave edge of a rather strong plate of bone is discernable, which corresponds in its position with the transversum.  On either side, the jaw articulation and the not dislocated quadrate are very well visible.  The region between the two quadrates is less distinct, since the pterygoid, covering the bones of the skull base, overhanging considerably posteriorly and laterally, is preserved only in isolated flakes.  The X-ray picture was impaired by the already mentioned significant dislocation of the two squamosals as well as by the deformation of the temporal openings associated with it.  So far as can be discerned from the shadows of the X-ray picture and from direct examination of the object, the posterior wall of the skull and the lateral boundary of the neurocranium do not differ on principle from the relationships in other nothosaurids, e.g. in Simosaurus gaillardoti H. v. Meyer described by v. Huene (1921).

In the ventral view of the posterior part of the skull, Textfig. 2, the individual flakes of the pterygoid are not illustrated, since the overall outline of the bone can no longer be discerned.  In contrast to this the condylus occipitalis is indicated.  On either side of the condylus the posterior rim of the skull base is indented.  This indentation probably does not represent the posterior edge of the pterygoid, which should have reached further caudally, but rather represents the exoccipital-opisthotic covered by it in ventral view, e.g. in Simosaurus (v. Huene 1921, Textfig. 3, pag. 207).  Laterally from the named indentation, below the wretched remains of the pterygoid, the quadrate appears.  Its caudal edge in Textfig. 2 does not quite correspond to the natural form, but rather to the somewhat random outline of the damaged edge of the bone.

The articulation of the head of the quadrate into the socket in the lower jaw can be better observed on the object, namely on the right lower jaw, than can be illustrated in a figure.  As already mentioned on page 5, the position of the lower jaw is no longer natural, but rather they have slid outward laterally with the condyles remaining in contact, whereby the original ventral edge of the lower jaw came to lie somewhat more laterally, the original dorsal edge somewhat more medially.

In front of the right jaw joint in Textfig. 3 the squamosal, probably only slightly dislocated, is visible.  The positional relationships of the quadate and the squamosal, so sufficiently described in Simosaurus by F. v. Huene, can no longer be sufficiently determined in Ceresiosaurus, although it can bediscerned that they must have been similar.

Mandible.  In the pressing of the lower jaw on the ventral side of the skull

Dentition.  The dentition is laterally restricted to the edge of the jaw.

Skull. Exemplar B.

(See Taf. 22, Fig. 3 and Textfig. 4-6).

The skull offers a valuable complement to that of Exemplar A, in so far as that in B both squamosals are almost not dislocated, so that the form of the temporal openings remains preserved.  Also the orbits and the bony external nares are better visible.  On the other hand, the posterior part of the skull between the two quadrates is very greatly disturbed; the numerous tears become especially apparent in the X-rays.  It must be accepted that, with glueing, not every broken piece has preserved sufficiently its correct position.

The skull makes a narrower appearance than that of Exemplar A, in any case since in B the two lower jaws are preserved more in situ.  (Cf. page 15).

Lower Jaw.  As in Exemplar A, the lower jaw is tightly pressed against the skull.  It is completely preserved with the exception of the posteriormost end of the left processus retroarticularis.  The position is comparable with Exemplar A 

Measures on the skull


Exemplar



A
B


mm
mm

Length from tip of snout up to line joining the posterior ends of the processus retroarticulares of the mandible
 124
 175

Probable length from the tip of the snout to the Condylus occipitalis
 102
 150

Length of lower jaw ramus
 126
 178

Length of lower jaw symphysis
   17
   25

Distance from tip of snout to anterior rim of orbit
   36
   52

Distance from tip of snout to posterior rim of foramen parietale
   --
 123

Width of snout in the anterior third of the premaxillae
   11
   14

Width of snout in the middle of the narial openings
   22
   29

Width of skull in the middle of the orbits
   45
   54

Width of skull behind the orbits
   --
   62

Extent of lateral surface of lower jaw in the region of the jaw joint
   56
   69

Narial opening:  Longitudinal diameter
     9
   14

                               Transverse diameter
     6
     8

Orbit, left:            Longitudinal diameter
   --
   29

                               Transverse diameter
   --
   19

           right:         Longitudinal diameter
   18
   25

                               Transverse diameter
   14
   25

Temporal opening (A right, B left):  Longitudinal diameter
   35
   46

                                                  Transverse diameter in first third of length
   --
   17

Bridge between narial openings, smallest width
   --
     7

Bridge between orbits, smallest width
   --
     8

Bridge between temporal openings, smallest width
   --
     8

Bridge between narial opening and orbit, smallest width (cranio-caudal extent)
   --
   10.5

Bridge between orbit and temporal opening, as above
     7
     8

b. Vertebral Column.  Exemplar A.

(Taf. 18-21, Taf. 22, Fig. 3, Textfig. 3, 7-9).
Vertebral Column. Exemplar B and C.

(Taf. 24, Fig. 1 and 3, Textfig. 10 and 11).

no. of vert.
length of vertebral centrum


width of vertebral centrum (posterior)


height of vertebral centrum

(posterior)


total height of

vertebra


distance from anterior end of pre- to posterior end of postzyg.




A
B
C
A
B
C
A
B
C
A
B
C
A
B
C


mm
mm
mm
mm
mm
mm
mm
mm
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c. Ribs.  Exemplar A, B and C.

d. Haemapophyses.  Exemplare A, B and C.

(Textfig. 8).

e. Shoulder Girdle. Exemplar A.

Shoulder Girdle. Exemplar B.

(Taf. 24, Fig. 1.)

Interclavicle.

Clavicles.

Scapula.

Coracoid.
Shoulder Girdle. Exemplar C.

(Taf. 24, Fig. 2, Textfig. 14 and 15).

f. Free Anterior Extremity.

(Textfig. 16-18).

g. Pelvis.

h. Free Posterior Extremity.

f. Gastralia.

k. Individual Bones.

(Textfig. 23-28).

4. Main Measurements and Proportions.

5. The Skeleton as a Whole.

Functional Considerations and Remarks on Reconstruction.

6. Diagnosis and Systematic Position.

The briefly prepared diagnosis of the nothosaur genus and species described in the foregoing sections runs:

Skull Nothosaurus-like, with large temporal openings.  Narial openings normal, orbits large, roof of palate closed up to the choanae and the subtemporal gaps.  Pterygoid extended far posteriorly, with lateral flanges covering quadrates.  Snout short, dentition anteriorly with large coarsely fluted fang-teeth, posteriorly with smaller, pointed awl-shaped, finely fluted teeth.  25 cervical, 25 thoracic and lumbar, certainly 4, probably no more, sacral, and 41-42 caudal vertebrae.  Neural spines in the region of the trunk rather high, not set off sharply from the arch, but rather running over into these like a roof.  On the cervical vertebrae, diapophysis and parapophysis separate.  Anterior cervical ribs hatchet shaped, posterior forming transition to the form of the trunk ribs, but two-headed.  Trunk ribs single-headed, relatively pachyostotic.  Posteriorly, rib cage reaching laterally up to the ossa pubis.  Shoulder girdle similar to Nothosaurus.  Interclavicle triangular, strong.  Clavicle broad, its posterior edge dorsally tightly overlying the scapula.  Scapula ventrally expanded, dorsally drawn out into a caudally directed process.  Coracoud strong, similar to Nothosaurus.  Humerus almost straight, with foramen entepicondyloideum, distally flattened, but scarcely broadened.  Radius and ulna flattened.  Broad spatium interosseum.  In the carpus two large proximal and one small distal element ossified.  Pelvis strong, Nothosaurus-like, pubis with obturator slit.  Femur somewhat shorter than humerus.  Tibia and fibula scarcely flattened.  Broad spetium interosseum Two large proximal and one small distal ossified tarsals.  Phalangeal formula 2 3 5 6 6.  Distal phalanges flattened and shortened.  Tail long and strong, small chevrons present from 57th up to 76th vertebrae.  Caudal ribs not separable from the transverse processes, anteriorly strong then rapidly becoming smaller and no longer present on the 69th vertebra.  The neural spines of the caudal vertebrae from the 65th to 70th higher than the foregoing vertebrae, gradually decreasing in height further posteriorly.

From this summary of the essential characters of the described specimens it follows that they are comparable with none of the hitherto described nothosaur genera, so that the erection of a new genus is necessary.  I propose as the genus name:  Ceresiosaurus, derived from Lacus Ceresius, (in Italian, Ceresio), Luganersee, and sauros, saurian, in order to create with this name a counterpart to Lariosaurus, the saurian of Lario, Comersee.  The Exemplare A, B and C belong certainly to one and the same species, to which with the highest probability also the isolated vertebral finds belong.  I propose as species name calcagnii, in order thereby to express my thanks to Herr Commendatore Emilio Calcagni, Milano, for the fact that he permitted in a courteous way the pursuit of the excavations on land belonging to him at Acqua del Ghiffo.

As already mentioned at the beginning, I would like to express detailed opinions on the taxonomic grouping of the Nothosauroidea by Lydekker (1889), G. v. Arthaber (1924) and F. v. Nopcsa (1928) first after the treatment of a further nothosaur, found in the Tessin Trias, presumably standing very near to the genus Nothosaurus, and after the complete thorough study of the rich pachypleurosaur material, as well as after a new investigation, very soon to be completed, of the Frankfurt specimen of Lariosaurus.  I have therefore abandoned a provisional consideration of the characters, valued so differently by the authors named, which have been used for systematic grouping.  I restrict myself to stating only briefly, without thorough substantiation, where my own views, so far as they touch upon the present investigation of Ceresiosaurus, differ from the systematic groupings of the Nothosauroidea by G. v. Arthaber and by F. v. Nopcsa.

V. Arthaber (1924) groups the Nothosauria Broili in the families Nothosauridae Arth. and Lariosauridae Arth. non Lydekker.  The Nothosauridae Arth. encompasses the genera 1. Nothosaurus Mstr., 2. Pistosaurus H. v. Meyer, 3. Simosaurus H. v. Meyer, 4. Cymatosaurus K. v. Fritsch, 5. Eurysaurus (Germanosaurus) Frech, 6. Anarosaurus Dames, 7. Dactylosaurus Gürich.

As a less uniform group there are attached to the family 8. Neusticosaurus Seeley, 9. Macromerosaurus Curioni, 10. Pachypleura Cornalia (Pachypleurosaurus Broili, 11. Phygosaurus Arthaber.

The Lariosauridae Arth. (non Lydekker) encompasses: 12. Lariosaurus, 13. Proneusticosaurus, 14. Partanosaurus.

F. v. Nopcsa (1928), in the investigation of the Nothosauroidea, distinguishes the families Pachypleurosauridae and Nothosauridae.  The subfamily Pachypleurosaurinae encompasses Pachypleurosaurus, Dactylosaurus, Anarosaurus, that of Neursicosaurinae Neusticosaurus, that of Simosaurinae Simosaurus and Proneusticosaurus.  The family Nothosauridae v. Nopcsa encompasses the Lariosaurinae with Psilotrachelosaurus, Phygosaurus, Lariosaurus, Macromerosaurus and Rhaeticonia and the subfamily Nothosaurinae with Nothosaurus, Germanosaurus, Cymatosaurus and Pistosaurus.

Ceresiosaurus belongs, on account of its far-going comparisons with Nothosaurus raabi, in the circle of nothosaurids in the strict sense.  I would also add to this, likewise on the basis of many comparisons, Proneusticosaurus.  Further brief systematic indications are contained in the contribution on Pachypleurosaurus currently in press.

7. Type of Burial.  Cadaver Position.

8. Summary of Results.

  1.  The two main specimens of the new nothosaur genus and species Ceresiosaurus calcagnii nov. gen. nov. spec. belong, on account of the overall condition of preservation, to the best and most complete specimens which have hitherto been known of the representatives of the nothosaurids in the strict sense.

  2.  Thanks to this fine preservation it was possible to establish all proportions of the skeleton.

  3.  Through the possession of large temporal openings, as well as through extensive similarities in construction of the extremities and their girdles Ceresiosaurus is associated with the nothosaurids in the strict sense, especially Nothosaurus raabi Schröder.  It is different from the group Pachypleurosaurus, Dactylosaurus, Anarosaurus and Proneusticosaurus.  From Lariosaurus it differs namely in the form of the humerus.

  4.  In spite of the fact that we do not know the skull of Proneusticosaurus Volz, similarities in the structure of the preserved skeleton indicate that this genus also belongs to the nothosaurids in the strict sense.

  5.  The construction of the anterior extremity of Ceresiosaurus shows that this was transformed to a stiff oar, no longer bendable in the elbow, after the manner of the plesiosaur anterior extremity.  The phalangeal formula is not completely determinable.

  6.  The posterior extremity was still bendable in the knee joint.  Tibia and fibula are less flattened than radius and ulna.  The certainly determined phalangeal formula of the foot reads 2 3 5 6 6.  This already clearly pronounced polyphalangy, in conjunction with the flattened shortened form of the distal phalanges and the broad spatium interosseum, speaks for a far-going transition to the aquatic life.

  7.  The long and strong tail possesses well-formed ribs in the anterior part.  Small chevrons are present ventrally.  The neural spines increase in height suddenly at the beginning of the posterior half of the tail, in order to decrease again gradually further posteriorly.  The contribution of the tail to locomotion was apparently still significant.

  8.  Ceresiosaurus was a rather fast swimming predator, which probably subsisted on smaller vertebrates.  (Numerous probably referable coprolites.)

  9.  The locality belongs to the Ladinian Stage of the Trias.

10.  Through the discovery of Ceresiosaurus, as well as of one further nothosaurid still to be studied and furthermore of Cyamodus, the points of relationships between the German and the southern alpine Trias are increased.
* Original citation: Peyer, B.  1931.  B. Peyer, Die Triasfauna der Tessiner Kalkalpen.  IV. Ceresiosaurus calcagnii nov. gen. nov. spec.  Abhandlungen der Schweizerischen Palaeontologischen Gesellschaft Band 51.


� For the measurements, X-ray pictures were also used in addition to the objects; in spite of this the measurements cannot lay claim to total accuracy on account of the deformation of individual parts of the fossil and on account of the less sharp outline of bones well preserved in general.  This goes for almost all measurements contained in the present contribution.





