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POSTCRANIAL SKELETON OF XINPUSAURUS

LIU Jun
(Unstitute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)

Abstract A new specimen is described and referred to Xinpusaurus cf. suni. The postcranial
skeleton is characterized by the number of cervical vertebrae that is less than 7, i.e., having a short
neck; by high and narrow Thalattosaurus-type scapula, the proximal end of the humerus being wider
than the distal end, the kidney-shaped radius, the femur being longer than the humerus, the length of
the radius being equal to that of the fibula. Based on the analysis of the limb proportions and the tail, it
is inferred that the lateral undulation of the tail of Xinpusaurus would have provided the necessary
force to propel the body through the water, and the limbs are reduced to a steering function.

Key words  Thalattosauria, Guizhou, Late Triassic, Wayao Membser of the Falang Formation

1 Introduction

Xinpusaurus was named on the basis of specimens from Xinpu, Guanling, Guizhou
Province by Yin!". A skull from this area was described and referred to this taxon as Xinpusaurus
cf. suni™), Another specimen (Institute of Vertebrate Paleontology and Paleoanthropology, IVPP
V 12673) was prepared recently, which comprises the posterior part of a skull with the lower jaw
and part of the postcranial skeleton (including about 18 presacral vertebrae with ribs, and part of
the appendicular skeleton) (Plate I). This specimen also came from the Wayao Member of the

DEARARMFEES (W5 40072010) HMPREERUFES WD KZCX3102) RBHMB.
X, H, 21 %, MEHRA, AFELHTEHWHFT,



Falang Formation (Carnian) of Xinpu, Guanling, Guizhou Province, and can be referred to
Xinpusaurus cf. suni, Tt offers some new information about the postcranial skeleton as is

described in this paper.
2 Description

2.1 Skull

The skull of IVPP V 12673 is 150 mm long as preserved (the corresponding length in IVPP
V 11860 is about 90 mm). The preserved length of the whole specimen is about 400 mm, no
longer than the length of the skull of Anshunsaurus™ ¥,

The head of IVPP V 12673 is closely similar to that of IVPP V 11860 in shape. There is no
need to describe it in more detail because the bones are not as well preserved as in the latter
specimen. The left jugal is preserved in sifu, but the right one is dislocated towards the ventral
side of the lower jaw. The posterior process of the jugal is elongated, which approaches but does
not contact the quadrate. Therefore, the inferior temporal arcade remains incomplete posteriorly.
The squamosal is a nail-shaped bone located along the posteroventral side of the postorbitofrontal.
Its base is expanded to form a ventral process, and it articulates with the quadrate along the
posterior surface. The left quadrate is complete and preserved in situ. It articulates with the
supratemporal dorsally, and with the squamosal along the dorsal part of its anterior surface. No
quadratojugal can be identified. There is a pair of ossified hyoid element below the skull; they are
slender, and the length of the more complete one is 93 mm.

2.2 Vertebral column and ribs

There are 18 vertebrae preserved. Most of the vertebrae are in articulation with its adjacent
ones each other, so the nature of the intervertebral articulation cannot be determined. But it is
clear that the posterior part of the centrum of the axis and the anterior part of the centrum of the
3rd vertebra are concave. ‘ .

The anterior two vertebrae are partly covered by the skull, but it is still possible to analyze
the atlas-axis complex. The posterior end of the atlas shows a morphology typical for reptiles. The
centrum of the atlas is beveled posteroventrally for the articulation with the intercentrum of the
axis. Its neural arch retains a slender postzygapophysis. The intercentrum of the axis is a
triangular element in lateral view. The axis resembles the more posterior vertebrae except that the
shape of the neural spine is not so wide as in other reptiles. The length of the axis is 14 mm.

The cervical vertebrae cannot be distinguished unequivocally because the sternum is not
preserved and other elements of the pectoral girdle also are not in their original position. But there
are undoubted long ribs from the 7th vertebra on backwards.

The centra do not vary very much from front to back. All the centra from the 3rd one are
about 12 mm (11~14 mm) in length. The ventral edges of the centra are distinctly concave
dorsally. Intercentra could not be identified.

The neural arches are well preserved. They are completely fused with the centra. The neural
spines slightly slant posteriorly, and they gradually increase in height from front to back (from 25

2



mm of the 3rd to 30 mm of the 18th).

The base of the neural arch forms prezygapophyses that one anterodorsally directed, which
enclose an angle of 40°~ 50° with the vertical line perpendicular to the fong axis of the centra; the
postzygopophyse have a posterodorsal orientation. Below the zygopophysis of the succeeding
vertebrae, there lies a distinct intervertebral forman of a nearly oval outline.

The transverse processes (diapophyse) are distinct on the upper surface of the centrum from
the axis. Whether the ribs are holocephalous or dichocephalus is uncertain due to the poor
preservation of the proximal ends of the ribs and the overlapping of the rib head. However, a
separate parapophysis perhaps exists as shown in the 3rd and the 6th vertebra, in which anterior
ribs are articulating with the centra at a position below the diapophysis, suggesting that the ribs be
dichocephalus in the anterior part. Some ribs on the posterior position, articulate with the
diapophysis directly.

The ribs are present from the axis at least. The length of the ribs articulated with the second
(atlas), 5th, 6th vertebra is 40 mm, 75 mm, 80 mm respectively as preserved. The length of ribs
from 7th to 18th is about 110 mm.

23 Appendicular skeleton (Fig. 1)

‘ A o
"" o~

Fig. 1 CQutline drawing of the appendicular skeleton of Xinpusaurus cf. suni IVPP V 12673) in later view

cl, clavicle; co, coracoid; fe, femur; i, fibula; hu, humerus; ph, phalange; ra, radius; sc, scapula; ul, ulna

2.3.1 Pectoral girdle

Only the left elements of the pectoral girdle are partly preserved, including the clavicle, the
scapular and the coracoid. No interclavicle and sternum can be observed.

The clavicle is well exposed, lying beside the scapular and the coracoid. It is a slender and
curved bone of 9 ¢m in length, and the proximal and distal shanks enclose an angle of about 130°.
The curvature of the bone is less pronounced than that in Clarazia and Hescheleria®.

The anterior margin of the scapula is overlapped by the clavicle. The scapula is a high and
narrow bone with a height of 4.2 cm and a distal width of 2 cm, as is the case in Thalattosaurus

and Nectosaurus sp. (= Thalattosaurus shastensis) (Merriam®, pl. VIII and fig. 2, 3; Nicholls!™,
3



fig. 10), but not like that of Askeptosauruslg], Clarazia (Peyer[gl, fig. 7 and taf, 47; Rieppel[SJ, fig. 1)
and Hescheleria (Peyer''”), fig. 18 and taf. 51, 53; Rieppel®, fig. 8). The posteroventral part of the
scapula that contributes to the glenoid cavity is 10 mm wide. _

It is interesting that there are two different types of scapulae in Thalattosauria: one type that
is seen in Thalattosaurus, Nectosaurus and Xinpusaurus, and another type characteristic of
Askeptosaurus, Clarazia, Hescheleria. These two types can also be found in the Ichthyopterygia:
the first type is similar to the scapula of Shonisaurus, and the second one similar to that of
Californosarus or Shastasarus™™.

The coracoid is an arch-shaped element with a basal width of 37 mm. The ventral margin is
nearly straight with no emargination that would indicate the presence of a coracoid fenestra. The
posterodorsal part of the coracoid that takes part in the formation of the glenoid cavity is about 10
mm wide. Unlike in Thalattosaurus alexandrae (Nicholls!”, fig. 10), the postoventral part of the
coracoid extends posteriorly to the glenoid cavity.

2.32 The limb

Two humeri, the left ulna, the left radius, the left femur, the left fibula, and two phalanges are
preserved. The humerus measures 45 mm in length, 24 mm in proximal width, 18 mm in distal
width, and 11mm in distal thickness. The humerus is greatly expanded at its proximal end, which
is wider than the distal end. This is a peculiar character of all thalattosaurs. The humerus may be
upside-down, but this is not the case in the preservation of this specimen, and the humeri of the
specimens described by Yin'"! are also like this one, so this is the natural case. The distal end of
the humerus forms a prominent concave socket, indicting that the articular surface has not been
preserved. The humerus is similar to the one in Nectosauirus sp. (Metriam(®], pl. VIII and fig. 8),
but the latter one perhaps is upside-down. There are no foramina found on the humerus.

A kidney-shaped element is present, similar to the one figured by Merriam!® (pl. VI, fig. 6,
7) as the ulna. However Nicholls ! suspected that it belongs to ichthyosaurs rather than
thalattosaurs. The element is identified as the radius in this specimen. Its inner margin is slightly
concave while the outer margin is convex. The radius measures 31 mm in length, and 19 mm in
width. It closely resembles the distal part of the radius of Clarazia in shape, so it had been thought
to be only partially preserved, but its length is greater than that of the ulna and thus it seems to be
a complete bone. The radius also is similar to that of Nectosaurus halius (Nicholls!”, fig. 23).

The ulna is shified from its original position. It measures 29 mm in length, 15 mm in
proximal width and 16 mm in distal width. The proximal articular head forms a concave socket.
The distal head is convex. It resembles the ulna of Tj halattosaurus alexandrae (Nichollsm, fig.
10).

The femur is slender, and longer than the humerus. It measures 61 mm in length, 21 mm in
proximal width, and 29 mm in distal width. The articular surface of the proximal head is weakly
convex. No fossa can be observed.

The fibula is a fan-shaped bone, with a length of 31 mm, a distal width of 29 mm, and a
proximal width of 15 mm in proximal width. The shaft is markedly concave on both sides. It is

4



shorter than that of Clarazia and Hescheleria. The distal head shows a strongly convex articular

surface.
There are two small club-shaped bones, 12 mm and 9 mm in length respectively. They are

identified as the phalanges.
3 Limb proportions

Table 1 lists the measurements of some of the limb elements in Xinpusaurus and calculated
some proportional values calculated to illustrate changes during growth. The humerus grows

. . e 12
faster relative to femur, just as it is in Hovasaurus 02,

Tablel Measurements (in mm) and proportion of limb bones in Xinpusaurus

. Humerus Femur Lt Radius Fibula Tibia L Lg

Specimen
L L Le L w W/L L \J W/L L Ln Lt

Gmr013 40 60 0.67 27 20 074 27 25 0.93 32 0.68 0.53
Gmr011 43 56 0.77 27 20 0.74 36 0.63 0.64
IVPP V 12673 45 61 0.74 31 19 0.61 31 29 0.94 0.69
Gmr010 62 79 0.78 39 25 0.64 39 35 0.90 35 0.63 0.44
Gmr012 74 83 (.89 40 0.48

The data on Gmur-numbered specimens are from Reference [1]. L = length; W = width.

The epipodials are shortened and widened in Xinpusaurus. The length of the radius of
Xinpusaurus is about 2/3 of the length of the humerus. The length ratio of the radius to humerus
(0.63~0.69) are higher than those in the specimens of Clarazia (0.42), Hescheleria (0.61),
Askeptosaurus (0.53, 0.57) and Thalattosaurus (0.53) (Rieppel”™, Table 1), but approximates that
in Nectosaurus (0.65) (Nicholls ), Table 2). The length of the tibia in large specimen is less than
half the length of the femur. The relative length of the tibia is the shortest in possibly related
diapsids selected by Rieppel”l. The radius and the fibula are widened as plate-like bones. The
width of the fibula is close to its length. But the relative widths of the radius and the fibula reduce
during the growth, which is not so distinct. It is interesting to note that the length of the radius is
equal to that of the fibula this same specimen.

Xinpusaurus was adapted for swimming. It has a long tail with laterally compressed
appearance due to the fairly long neural spines and chevrons. Its limb is small relative to the body
(Yin et al. ! Plate VII). Its epipodials are shortened and widened. In analogy of the analysis of
Hovasaurus by Currie". The lateral undulation of the tail of KXinpusaurus would have provided
the necessary force to propel the body through the water, while the limbs are reduced to a steering
function.

4 Remarks

Although this specimen of Xinpusaurus is not complete, it offers important information on
the postcranial skeleton. It is characterized by the number of cervical vertebrae that is less than 7,

5



i.e., having a short neck, and by high and narrow Thalattosaurus-type scapula, the proximal end
of the humerus being wider than the distal end, the kidney-shaped radius, the femur being longer
than the humerus, the length of the radius being equal to that of the fibula. According to the
description of Yin et al.!", the phalangeal formula was primitively indicated as 2, 3, 4, 5, 3 in the

manus and 2, 3, 4, 5, 4 in the pes.

Acknowledgements The author thanks Professor Li Jinling and Li Chun for collecting the
fossil. I am especially indebted to Dr. Olivier Rieppel and Wang Yuan for kindly revising the
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Explanation of Plate I

Xinpusaurus cf. suni TVPP V 12673) in lateral view



Plate I




