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Field sketeh showing the horizon of Keichousaqurns yuananensss, Ts; Chialingchiang limestone with the described fossil.
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A tentative reconstruction of Shingyisanrus snexpectns, in dorsal and ventral

aspects. For details see text. 1/2 nat. size.
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Various vertebrae of Chinchenia sungsi. Vor details see text. Nat. size.
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Left two scapulas, right two humeri of Chinchenia sungi. For details see text, Nat. size.
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Left and middle two femora, right fibula (upper) and tibia {proximal and
distal end, lower) of Chinchenia sungi. Yor details see text. Nat. size,
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Various vertebrac of Szackisosaurus dengi. The numbers marked indicate the serizl number of the collected vertebrae and not the actual number of
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the column, For details see text, 2/3 nac, size. The two vertebrae on the right lower corner are Nothosauridae indet. A, 4/3 nat. size,



+ #i tashi: P EL, 8 MsKTR 327

RN BT, o 205, B5E 9 & 13 Fk,

TR S0 W EE R E B EREEENEA, NS AERE TR, 2ERTFR
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FE TR AMEPERS o SRR AORE, + AL AB RN R aRr HA NESE, BB ABLE, B
BESF i 0 BRI R A, BT RS, Eih g, EREER TR H{-ExaH
(HE B 8), B4 98, 99 52K iR 518 16 K 8382, 11 B 17 Tk, B— 10 &£ 7; 10
P98,

A8 IMER=AFLAE (A—C), H#FWF (O—E) GHFE(F), Bh 12 FX,HEEX.,

Sanchizosaurus dengi. A—C, Three eibs in two aspects, D—E, sacral ribs. F, Scapula. All 1/2 nat.
’ size, For detwsils see text.
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YR TE 18 BHo HA— MR, BRI RN TFER, ¥ 37 B,
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Ao AR _LBFHE —2, AMEIA, S0 AR A . fL Bt m R 8% Mg
mK 42 kKo MBIBRE B L&, 32 BHo (hiitR(AERBIZRRAR )N 86 TA,

M5 BR=HBE—BFEONRGGR. /2 JX, HEEX.
A single tooth (middle) and two scapulac of Senrchidosaurus dengi in two aspects.
For details see text, 1/2 nat. size.
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B0 JPREHROHEE. /2 AA, FEEX,

Two humeri of Sanchigosenrus depgi in two aspeets. Yor details see text. 1/2 nat. size.
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Bl ME=FEBETE. 12EXR, BTEX.

ilium (middle), pubis (upper) and ischium (lower) of Sanchivosdurus dengi
in two aspects. For details see text. 1/2 nat, size.
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B2 BREFLOEBRR. 1/2FA, #FEXL.

Two femora (left and middle) and tibia and fibula (right) of Semchizosaurus dengi in

two aspects. For details sec text. 1/2 nat, size.
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B, RBFATLKESEAETR, INATHE/R (Zangerl, 1935) Friciwafip i BHE s
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ON THE NEW NOTHOSAURS FROM HUPEH AND
KWEICHOU, CHINA

Youne CHUNG-CHIEN

(Institute of Vertebrate Palzeontology and Palacoanthropolugy, Academia Sinica)

Recently a number of more or less well presetved remains of nothosaurs from new
localities have been accumulated. All these fossils inctcase our knowledge of the sub-
order Nothosauria considerably., They ate described in the present paper.

DESCRIPTION

Sub-Order Pachypleurosauroidea Huene 1956
Family Keichousauridae Young, new fam.
Genus Keichousaurus Young 1958
Keichousaurus yuananensis sp. nov.

(Pls. 1—2, texe-fig. 1)

Type A limestone slab with the mold of the trunk part of the skeleton, lacking
the head, most part of the neck and the tail. Most of the elements of the pectoral, an-
terior limbs, pelvic and the posterior limbs arc traceable with certainty. Field pumber
F.19, Cat. number of IVPP, V.2799,

Horizon and locality Lower part of Middle Triassic (T} of text-fig. 1} from the
Chialingchiang limestone, Locality: Wangchenkang, N. W. of Yuanaohsien, Hupeh Pro-
vinee.

Diagnosis Sizc more than twice larger than the avcrage sizc of Keickousaurus hui.
Dorsal vertebrae probably 19—20. Sacral vertebrae ?3. Pectoral and pelvic girdles are
similarly constructed as the named species, only the external border of the ischium is more
curved. Humerus slightly curved without distal expansion and is longer than the slender
femur. Ulna looks also rather plate-like and apparently shorter than the radivs.

Description This specimen was collected by the first Subdivision of the Fifth
division of General Geological Prospecting, Ministry of Geology and sent to our Institute
for study through the kindness of Mr, F. L. Li of the College of Geology at Peking. It
is entirely a cast of the middle part of the animal in the dark gray limestone, member
of the Chialingchiang Series. The mold is prescrved on the weathered surface in yellow
colour. The preserved part is from the posterior few neck vertebrae to the anterior part
of the caudal region. Most part of the pectoral-pelvic girdies and the anterior- and pos-
terior limbs can be traced besides the main body of the trunk including the vertchrae
ribs and gastralia, However, many parts of the mold are rather worn by weatheting and
thus cithcr [css sharp in outline or hard to trace with certainty. The slab must be ex-
posed long before it was catched by geologist.

As judged by the natural mold, the whole body is shown in ventral aspect.



339 HE MBS E R AR v %

VEerTEBRAE Preserved casts of vertebrac probably: Seven postcrior neck, 19 to 20
dorsal and lumbar, three sacral and four anterior caudal. The anterior four are badly dis-
torted by the joints of the rock and bent a little to the right side. The part of the other
posterior neck vertebrae is mostly worn and hard to make their separation. The two in
front of the coracoids are more distinct. The following ones are obscured by the cover-
ing of the ribs and the gastralia and their separation can only be made sure by the ribs
on both sides. The part of the sacral region is distorted and cut obliquely by a calcite
vein so that its number of sacral vertebrac is only estimated by the distance along the
pelvic girdle which is most probably three. The caudal vertebrae are counted from the
median side of the ischium and the last preserved one is only indicated by part of the
antcrior end. On the whole it is clear that thc number of the detectablc part of the
vertebrae is very close to that of Keickousaurus Aui and much less in number as compared
with those of most of thc othcr nothosaurs.

Rimss anD castrania  The neck ribs can also be traced faintly which are apparently
shore and pointed. Neariy all the ribs of the right side are prescrved while the posterior
few ones of the left side are missing due to the distortion noted in foregoing lines. They
are certainly pachyosteological, especially theit middle part. As far as can be judged by
the mold, especially the positive one produced from the original (Plate II} all of the ribs
are single headed, only in thosc of the anterior ones, the proximal cads are somewhat
broader. The distal end of the same shows no clear observable thickening.

The gastralia are extensively developed as can be secn along both sides of the verte-
bral column.

On the left side, at least two sacral ribs are well shown with truncated lateral end
for contact with the ilium.

The ribs of the amterior caudal region can also be observed cleatly on both sides.

PecToraL GIRDLE anD ANTERIOR LiMBs As for the pectoral girdle, the both coracoids
are better preserved and in natural position with the median joint clearly secn. The
outline of the bone is much the same as that of Keichousaurus hui and nothing special.
Near the proximal end of the bone and on the top of the humerus of both sides, there
is a deep pit (relief in the oppositc mold) which indicates the proximal end of the scapula.
On the right side faint trace of another long and broad bone lying obliquely towards the
vertebral column. It is certaiply the clavicle. On the left side it is not so clear by the
breakage of the rock. No clear trace of the interclavicle is seen. If the interpretation
of the clavicle is true, as it seems, the anterior part of the pectoral girdle must be quite
different from K. Aui and mote similar to Ceresiosaurus and Simosaurus.

The outline of both wumer: is well preserved. They are shown in  ventra-anterior
aspect. The humetus is a slightly curved bone much longer than the femur and with the
distal end not expanded at all. Length, 38 mm. The radius can be secn on both sides
while the ulna is only faintly visible on the lcft side which looks also rather broad. The
both bones are much shorter than the humerus. Qn both sides there are some traces of
the presence of metacarpals or phalanges but in much displaced position and hard to be
sure of their relationship. They are all rather slender.

PELVIC GIRDLE AND POSTERIOR L1MBS Lhe pelvic girdle is better shown on the left side.
Just at the proximal end of the left femur, part of ilium, pubis and ischivm are well
indicated. The distal end of the pubis is not cleac while the ilium is only indicated by
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its proximal parc. The ischium is sharply constricted at the middle and its distal border
is less cleat. The three elements of the pelvic girdle arc somewhat displaced. At least
judged by the shape of the pubis and ischium they are very similar to those of Keickou-
saurus hui.

The left remur is complete while the right one is only indicated by its proximal end.
- It is a very slender bone and much shorter than humerus. Length, 32 mm. The propor-
tion of the humerus and the femur is about the same as that of Keichousaurus hui but
still morc expressive.

No clear bone posterior of the femur is recognized.

Table 1. Important measurements {in milimeters)

Preserved lengrh  serseesscerrioo e i e e E L s rernnns 717
Length of the dorsal regiGn  seere-sessessser e rmeeetom e e oottt st srses s re e s st e 145
Breadtly of the trunk below the iSChia rerresr rerasrarsamiorrmerrrarsr aririssants st s rsmnsssmensssimeanss 48
Length of the humerus (Joft) sreeessmsssnsoo it ttan e e e nr e e s r et e anaen e 37
Length of the femur (left) ............................................................................................. 31
Proportion DULITIETUS  [QIILL rewrerremrmmm e ot rs s m s e e e et vt gy bt v s a T r R g g sttt ity m i 113(34)

Determination and discussion Although there is unfortunately nio skull preserved,
but the number of vertebrae, the pectoral and pelvic girdles and the anterior and pos-
terior limbs are sufficiently clear in referring our specimen to the genus Keichousarrus.
The humerus is still longer than the femur and it is more broad and straight with the
distal end not expanded. The Yuanan form is a much larger individual although the
specimens of Keickousaurus fui represent mostly young animals. We propose to erect a
new species for the Yuanan form for which the name Keickousaurus ynananensis is pro-
posed, Its diagnosis is already given in foregoing lines.

On the new material of Keichousaurus hui Young

(Plate II)

During the present study of nothosaurs ] have the opportunity to make some observa-
tions on the new collection of Keichousanurus hui from the same locality as those specimens
I have described previously. It was collected by C. C. Chang, then student of the Col-
lege of Geology at Peking, Through the kindness of F. L. 1i of the same College I am
able to make the following notes on the new material.

There are eleven positive and negative molds teprescented by eight individuals of
which only three with the skull prescrved (onme the posterior part only). They repre-
sent individuals of vatious ages and the preservation is exactly the same as described
before, Some of the specimens are still embedded in the shale but their outline can be
obscrved clearly.

The first point to be make clecar is about the size and the shape of the temporal
opening as raised by Kuhn-Schnyder (1959). In the present collection ome of the adult
skuils of the positive slab marked as St.V004 of the Colicge of Geology at Peking is
very cxpressive. With the exception of slight distortion to the right side and the damage-
ment of the right orbital border and the part behind the patietal foramen the skuil
is well preserved and intact (Piate ITI). In this skuil the proportion of the nasal, orbital
and the temporal opening is the same as the type I have described before, In another
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specimen of which the posterior part skull is exposed in dorsal view and in perfect pre-
servation {St.V0019). The small terpotral opcning is also small and antero-posteriorly
elongated as comparcd with the large orbital opening in front. Besides, there is a very
young individual well preserved before the pectoral girdle (St.V009) (Plate III) the
same relationship of wvarious openings can be observed.

Based upon the new material it is evident that the various openings of Keichou-
sanrus hui are cssentially those of the Pachyplenrosaurus type, although differ in some
details. Tt is also cvident that the maximum breadth of the skull lies near the posterior
pact of the orbits and narrows vety gradually posteriotly. It is also clear by the study
of thc ncw collection that most of our matcrials including the type arc adult and the
onc marked as St.V009 is the real youngest one so far known.

Concerning the number of the various parts of the vertebrae it is not so coavincing.
In my previous paper it was given as neck, 20; dorsal, 20; sacrum, 3 or 4 and the tail,
37%. In the present new materials St.V004 the neck is conspicuously longer with the
number of neck vertebtae ca. 24, but we ar¢ not absclutcly sure about the connected part
as comparcd with the negative specimen. The number of the dorsal is 15 only and that
of the sacrum probably four (the tail is lost)., In the young individual St.V00% the
neck vertebrae arc ca. 23—24. In St.V0019 of which the vertcbrae are most completely
preserved but some patts are obscure, the numbers of various segments are: neck, (?)
22; dorsal 19; sacrum 3 and tail, 35 and more. In most other new specimens they are
not guite satisfactorially preserved except one of them the number of the dorsal of which
is most probably 19 and thc sacrum 3 or 4. In shorr, it becomes more sure that the
number of the neck and dorsal vertcbrae is somewhat variable as in the case of Packy-
plenrosawrus and the number of the sactum is surcly less than all the true nothosaurs,

The proportion of the humerus and the femur is cssentially in the condition as those
previously described, Only the very young one St.V009 the humerus looks slightly shor-
tcr than the femur but the distal end is not expanded. The short and broad ulna is also
obviously observed although some of it is less developed in such manner. The hand and
foot bones arc nut quite satisfactorially preserved in all the ncw specimens (proportion
of humcrus femur of the type 11 X 100/15.3 = 72).

On the whole, the new collection of Keickousaurus hui of the college of Geology at
Peking increases our knowledge of this species considerably and proves that our previous
observation is cotrect,

On the systematic position of Keichousaurus

In my description on the Keichousaurus fui 1958, 1 considered it as a member of the
family Pachypleurosauridae based on the structure of the skull with very small supra-
temporal opening, smaller than the nasal opening. Subsequently Kuhn-schnyder (1959)
grouped it to the family Lariosauridae especially to thc genus Lariosaurus based on a
number of featurcs of the limb bones. In the same ycar Huene considered it as be-
longing to Simosauridae based on the proportion of the antctior and posterior limbs. By
the re-examination of the type of Keickousanrus hui (V952) 1 am quite surc that the
specimen is on the whole intact and free from any deformation. Even a slight deforma-
tton of the posterior part of the skull occurred, it will certainly not produce such a radical
change of the size of the supratemporal opening. In this case, it must be assumed that



4 #H

G, SR BT 341

Keichousaurus hui is characterized by the small temporal opening.

Fortunately wc have got new specimens of the same species from the same locality
and same horizon as noted in the foregoing section of this paper. In all the three skulls,
adult and young we came to the same conclusion concerning the size and the relative
proporticn of the various openings of the skull. In any way it must bc noted, however,
that our form is by no means the same as that of Pachypleurosaurus. In the latter genus
the temporal opening is much smaller and the nasal opening is not triangular and many
other details in difference. Of course, the skull of our form is remarkably different
from both the representative genera Simosaurus and Lariosaurus of the family simo-
sauridae and Laricsauridae respectively.

It is, thereforc, clear that it is hard to fit out form in any of the kaown family pro-
pecly if we should consider the characters of the skull as the leading featurcs for the
family classification. In this regard we like to erect the Keichousauridae as an inde-
pendent family of the sub-order pachypleurosauroidea. I shall come back to this question
latter in the problem of the general classification of the sub-orders Pachypleurosauroidea
and Nothosauroidea as a whole.

Family Simosauridae Romer 1956
Shingyisaurus gen. nov.
Shingyisauras unexpectus sp. nov.

(Plates IV and V; kig. 23

Type A dcformed skull with five anterior neck vertcbrae. Collected by the
Muscum of Geology., Vm.1308 of the Muscum and V.2800 of IVPP (Cast).

Horizon and locality Lower part of Middle Triassic, Tachai, Tingchiao, Shingyi,
Kweichou. Same general district as the remains of Keickousaurus hui,

Diagnosis See the section of determination and discussion.

Description Skurr  When the specimen was brought to the laboratory by Hu, only
five vertebrac and part of median border of ventral side were exposed and supposed by
the collcctor as the part of pelvic girdle, With the help of acetic acid the specimen was
carefully prepared by K. Y. Chang. Although deformed in some way, it is a good skull
of nothosaurs so far unknown from this district. The specimen is embedded in thin
layered dark grey limestone (almast black). Unfortunately there is no indication or data
which side of the specimen represents the upper side. Their relationship with the gen-
erally thin shales and light coloured thin bedded limestone ot concretions with Keichou-
saurus hut is also not clear. The beds in question may thus be derived from the same
general formation but may also be somewhat older or younger than the beds containing
Keichousaurus.

The coloration of the bone is black, still darker than the limestone. It is intersected
by a number of calcite veins (dorsal eight and ventral six) apparently responsible for the
deformation of the skull. The ventral side of the skull is better preserved. The posterior
part of the skull behind the palatine and the pterygoid is almost intact. The posterior
end of quadratum and the lower jaw of the right side are broken and those of the left
side a little damaged. ‘The anterior part of the skull was pushed strongly towards the
right side (looking in ventral aspect) so that the left side is much clongated while the
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right side is about the normal length, Somc 25 mm behind the antcrior end, the skull
is broken by the veins of calcite. This part of the skull is scriously damaged.

In the dorsal side, the part of the anterior left corner is almost intact. Even the
part of the right side before the orbit is tolerably preserved. The posterior pact behind
posterior border of the left orbit and the anterior border of the right orbit are strongly
deformed. The right nasal opening is effected by deformation bue still clearly recogniz-
able and situated at the position nearly in original orientation. The right orbital opening
18 much pushed backwards and strongly clongated. The anterior pari of the left temporal
opening is almost intact but the posterior part was pushed laterally and backwards very
strongly.  The right temporal opening is peculiarly deformed and the bone of its lateral
border is much disordered and hard to rccognize. The part bebind the parietal opening
is also much depressed. In this part the boundary of the bone and the rock are almost
in confluent state.

Judged by the distortion of the dorsal and ventral side of the specimen and in refe-
rence to the direction and breadth of the calcite veins it seems that the force of deforma-
tion came from the supra- and right side of the skull. In ventral side the posterior part
of the skull together with all the preserved vertchrae are free from any disturbance. The
bone is catirely carbonized and mineralized,

Since considcrable parts of the skull arc not much effected by deformation, it is easy
to reconstruct the shape of the skull which is given in figure 2. As thc bone is more or
less effected by metamorphism and the color of the bone is very dark, only a fow sutures
of the various clements of the skull can be detccted which are indicated in the same
figure. The following description of the skull are based on the real preservation of the
fossil with thc rcferences of the reconstruction,

The skull is moderate in size with rounded triangular outline. The anterior end is
distinctly broad and truncated and not pointed. The nasal opening is rather small and
oval in outlinc. It is situatcd about half way between the terminus of the skull and the
anterior border of the orbital opening. Length of the left, 10.5; breadth, 7 mm. The left
orbital opening is also oval but much larger thaa the nasal opening. Length 26; breadth
at the middle 18 mm. The posterior part of it is somewhat broader than the anterior
portion, Although it is effected by the vein of calcite, it seems not to change notice-
ably the shape of the opening. Both the right nasal opening and the right orbital open-
ing are deformed. The former pushed a little back and laterally while the latter is con-
siderably elongated. ‘The anterior part of the left temporal opening is almost intact
Breadth short behind the anterior margin, 16 mm. It js narrower than that of the crbital
opening. Thcre is also no trace of the lateral narrow extension as obscrved in other
genera such as Paranothosaurns and Lariosaurus.  Although deformed, this opening is most
probably a less clongated one and like that of Simosqurus, the same of which is less
clongated and broader than thc orbital opening.

Most of the sutures are obscured by the color of the bone except that between the
frontals and parietals. The inter supratemporal crest s vory narrow and seems not much
effccted by deformation. The parictal foramen is actvally very much damaged and
broken, but its presence and location (marked by a depression) can be scen clearly at
the posterior part of thc parietals.

In ventral aspcct, both sides are covered by the ncarly complete lower jaws, Most
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of the clements of wvaricus bones arc exposed although their sutures cannot be traced
easily. ‘The basioccipital with the condyle and its surrounding bones is in perfect condi-
tion. The temporal opening of the right side represcats apparently the true size while
the left one is much clongated. The jugal on the left side is partly shown. The inter-
temporal region is moderately broad which is entirely occupied by the pterogoids. The
palatines are rather large. The maxilla of both sides are largely obscured by the covering
of the lower jaws. The right internal pare is well preserved. It is oval and 7 mm long
and 6 mm broad. The left onc is damaged and pushed forwards. The part in front
of the internal nares is much deformed and covered by the lower jaws but the remaining
part seems to indicate that the premaxilaries are rather short,

Length of the skull from the anterior border to the posterior border of the condyle,
149 mm; maximum breadth, 90 mm; breadth of the snout bchind the orbits, 66 mm; pro-
portion of the length and breadth: 60.40.

Lower Jaws Both lower jaws are still sticking firmly to the skull. As in the skull
the lefr side is less displaced. The posterior end of the right one is broken and that of
the left side is also partly damaged. At least in the left side sutures of the angular are
clear. The atticular posterior to it is also clear. The anterior parts of both lower jaws
are transversally broken. The symphysis is not quite long.

TeetiH The posterior part of the left tooth row is completely concealed. But near
the lateral side of the left nasal opening, there is a well preserved tooth almost in natural
position. In front of the same opening there is a displaced tooth, Whether its position
of it should be the upper or the lower one is not certain. Most parts of the right tooth
row are visible. It scems that there are altogether 16—18 teeth represented either by
alveoles or partly broken teeth. They are probably anisodont. The single well preserved
upper tooth shows that it is slender and rather corasely ridged and pointed much the
same as that of nothosaurs. Length of it, 7 mm; diameter at the basc 4 mm.

Neck vertesrae  Behind the condyle of the skull, there are five neck vertebrae pre-
served. The first one is the atlas. The central piece is the intercentrum of the atlas with
length 6 mm and breadth 9 mm. The piece at both sides of the condyle is probably inter-
preted as the lateral element of the atlas. The epistropheus is 12.5 mm long. The lateral
piece at the anterior cornct of the right side is intact. Both the atlas and the epistro-
pheus arc rather similar to those of Pachyplenrosaurus {Zangerl, 1935, p. 21, fig. 14) but
more robust. The following two neck vertebrae are a little longer (13.5mm). The
median side is marked by a very faint furrow between the rather distinct lateral ridges.
At the lateral side, the facets for dispophysis and parapophysis ate observable, especially
in the last one. The neck ribs ate preserved in a few cascs as scen clearly in the Plate V.
The last presetved neck vertebra shows only its anterior part. But looking from the
postertor aspect the neural arch with the dorsal spine is seen. It is rather low. 'The
whole height of the vertebra is ca. 19 mm.

All the three completely vertebrac are distinctly constricted and no pachyosteological
phenomena is observed.

Determination and discussion By the foregoing descriptions it is obvious that
this skull beclongs to the family Simosauridae. The relative short skull, the position of
various openings and the moderately elongated temporal openings and the short and broad
snout are featurcs for this family. Unfortunately most of the suturcs are not detectable
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and the postcranial skeletons are practically unknown, especially the humerus and the
femur, for additional proofs of our determination,

On the other hand, the position and the small size of the nasal openings, the rathee
narrow and constricted parictal region, especially clear in the ventral side, and the fea-
tures of the anterior neck vertchrae are distinct for itself. T propose to name it as Shing-
yisanwrus unexpectus, gen, et sp. nov, for this interesting specimen. It is the first recoed
of this family of nothosaur in China. Its diagnosis may be given as follows:

Size moderate. Anterior end of the skull broad and truncated. Nasal opening small
and half way between the tip of the skull and the orbit. Intertemporal bar narrow.
Tecth pointed and striated. Neck vertebrae constricred with the vencral side ridged.

Although the present specimen was derived from the same locality as the Keichon-
saurus hui, but its exact position as regarding to the stratigraphical relationship with the
named form is not quite clear. The petrological character of this specimen is not the
same as the shales with the numerous small nothosaurs. It may be derived from different
horizon, although the gencral formation may be the same,

The unexpected find of this new form of nothosaurs suggests that we have new hope
in getting more forms of sauropterigians,

Sub-Order Nothosauroidea Huene 1956
Family Nothosauridae Seeley 1889
Chinchenia gen. nov.

Chinchenia sungi sp. nov.
{Figs. 3—6)

With the diagnosis of the type species Chinchenia sungi.

Material  Anterior part of a left lower jaw with five broken teeth, 11 neck and
six lumbar and sacral vertebrae, fragments of ribs and two sacral ribs three right and
twn lefe coracoids and some fragments of the same; two right scapulac. Three proximal
and four distal right humeri and four left humeri (thrce complete) and one distal end
of the same; three fragments of lower limbs. Fragments of ilia and ischia, two proximal
parts of right femora and one distal end of the same and three left femora (two com-
plete) and four distal ends of the same and two fragments of the lower limbs. As judged
by the number of the limb bones they represent at least four different individuals of
different age.

Horizon and locality Shanagpu, Tsanchichiao, 7 km west of Chinchenhsien, Kwei-
chou. Brought back to the laboratory by C. S. Yuan and K. C. Sung. It is apparently
a very rich place and the present collection was only largely a  surface finds, Cat, No.
V.3227.  According to the local geologists the age of the fossiliferous beds is Middle
Triassic.

Diagnosis Scc the section for determination and discussion.

Description Since the materials from Chinchen composed of at least four indivi-
duals, and were collected mainly from the surface as noted by our collectors, it is impos-
sible to attribute them properly in a natural way, so we shall describe them collectively.
The mode of occurrence shows that it must be a very rich locality of nothosaurs. The
color of the bone is from pale yellow to brownish red and well mineralized.
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Tue Lower Jaw  There is only onc piece of the cranial part which is the anterior
end of a left lower jaw with the preserved length 24 mm. The anterior end is distinctly
thickened but the symphysis is relatively short. Thete are five tecth preserved but only
the last one is complete. They are sharply pointed and faintly striated of a common
nothosaurian naturc, On the inner side of the lower jaw there is a deep furrow and the
outer side is more convex. The lower border is quite straight.

VERTEBRAE AND Ries There are fifteen vertebrae, all the centrums only, a few frag-
ments of the neural arches and ribs. All the here referred vertebrae are about the same
size as the neck vertebrae of Shingyisaurus described before but their ventral side is per-
fectly, so that it is impossibic to be the same species. Most of the vertebrac scem to be
the anterior dorsal ones as there is no trace of the parapophysis seen from the lateral
side. The one with the neural arch partly preserved may belong to the posterior part of
the dorsal region or near the sacral. The other ones are certainly the sacrum. Their exact
position cannot be fixed. All the vertcbrac are only weakly constricted and amphy-
coelous. Their detached surface is typical in structure like that of the common notho-
saurs. The dorsal spine is very low., Iength of the four figured centrums, 12, 11, 12.5
and 11.5 respectively.

The ribs are too fragmentary for detailed description. A few show the elongated
facet of the attachment with the ncural arch. Some of them belong to the sacral ribs.

PECTORAL GIRDLE AND ANTERIOR LiMBS Two right scapurae (and a broken left one?)
are wcll prescrved, cxcept the spine-like posterior process which is broken. The smaller
one represents apparently a young individual. They are typical in shape as the other
nothosaurids. In the larger specimen the inner side is markedly grooved below the root
of the process. Length and breadth of the articular surface, 25 X 8.5 and 22 X 8 mm?
respectively,

Therc arc three distal parts of right coracors and a left one (two fragments of the
same, very small, evidently immature). Length of the better preserved one, 34 mm and
thickness, 6 mm. Like the othcr nothosaurian cotacoid, the distal end is marked by a
distinct groove. It is much smaller than the one to bc described below.

There is no trace of the presence of the clavicular and interclavicular.

The sumerus is represented by three complete and a proximal parts and distal part
of the left side and threc proximal parts four distal parts of the right side. They re-
present the different ages and differ slightly in size. It is only slightly curved, the both
ends are moderately expanded. The general features are fit exactly with Phygosaurus and
need not to repeat here. All the three completc humeri are shorter than the femora des-
cribed below, so that there is no doubt that our form belongs to the group with short
humerus. The shaft at the middle is only slightly dcpressed. Length, 61, 58, and 56 mm.
The maximum breadth of the proximal end, 19, 15 and 14. Distal end, 20, 16 and
15 mm. The length and breadth at the middle 7 and 2; 9 and 7 and 9 and 6 mm,

Two proximal parts may belong to ulna and radins respectively. Breadth 13 and
T4 mm. The proximal cnd of the latter is triangular in outline.

PELVIC GIRDLE AND POSTERIOR LiMBs The pelvic gizdle is pootly represented. The mwm
is indicated by a broken part of the proximal botder of the accetabulavm. The sscuum
is represented by a broken proximal and distal end. All are too fragmentary for a de-
tailed description,
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The reMur is reptesented by two complete ones, two proximal and one distal parts
of the left and threce proximal and one distal parts of the right side. Some of the pro-
ximal one arc either of young individuals or only doubtfully referred herc as femur.

The two complete fcmora are intact, only the longer one is somewhat damaged near
the distal end. Comparing with the humerus, the femur is slender. It is decidedly longer
than former bone. The worn surface on the posterior inner side of the condyle extends
not so much downwards. The distal expansion is only slightly narrower than the pro-
ximal one, The central shaft is rather long and slightly constricted. The facet of the
tibia and the fibular is not quite scparated. Length, 71 and 64; proximal breadth 15
and 15 mm; distal breadth, 13.5 mm; and 13.5 mm; minimum breadth of the shaft, 7
and 7.3 mm. Proportion of humerus and femur of the longer ones, 86.9; of the smaller
ones, 87.5.

The visura is represented by only one distal part about 29 mm long. It scems that
only the proximal expanded part above the constricted shaft is broken so that its total
length Is estimated about 40 mm. It is certainly shorter than the femur but not so much
short as in the case of Paranothosaurnus and Lariosanrus,

The Tmia is represented by a proximal and a distal end. Both are not belonging
to the same individual, as the latter one is much larger. Length and breadth of the
proximal end 8 and 10 mm. The same of the distal end 7 and 11.5 mm.

Determination and discussion Although it is impossible to attribute the spccimens
at disposal to certain individuals, it is clear from the forcgoing description that they cer-
tainly belong to the same species. It is a middle sized animal and quite different from
beth the forms described in foregoing lines and also from the form to be described below.
Comparing the othcr known nothosaurians, it is clear that all the larger and true notho-
saurians have to be discarded. Unfortunatcly there is no skull preserved but as shown
by the anterior part of the lower jaw with anisodont tecth and the fcatures of the verte-
btae and the proportion of the humerus and the femur, our form is probably still a
member of the family Nothosauridae.

As the present material fits hardly to any of the known form, I propose to name it
as Chinchenia sungi, gen. et. sp. nov. Its diagnosis may be given as follows;

Size moderate, much larger than most of the Pachypleurosaurians and smaller than
most of the nothosaurians. Lower jaw thickened remarkably near the anterior end. Sym-
physis very short. Teeth anisodont, sharply pointed and with faint striations, Vertebrae
with smoothed ventral sidc and not much elongated centrums. Scapula typical notho-
saurid type with long posterior process. Humerus slightly curved with expanded distal
end and shorter than the femur. Femur slender with the lateral downwards extension of
the proximal end less developed and the condyles of the distal end less separated.

The species name is dedicated te our technician K. C. Sung.

Systematically we regard it as a member of the family Nothosauridac and widely
different from the other families of this sub-order. Since, however, the material of this
new form is on the whole very fragmentary, such conclusion can only be regarded as a
provisionary one.

The exact level of the Triassic beds of Chinchen is not quite clear. It is regarded by
the local geologists as T% also the uvpper part of the Middle Triassic. It is supposed to
be younger than the bcds as those of Sanchiao near Kweiyang with the form described
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below, a form quite different from the present new species.

Sanchiaosaurus gen. nov.
Sanchiaosaurus dengi, sp. nov.

(Pls. VI—VII; figs. 7—12)

With the diagnosis of the type species Sanchiaosanrus dengi.

Type Negative mold of the ventral side of the skull and lower jaws, one isolated
tooth and most part of the postcranial skeleton. V.3228. Field number K64001.

Horizon and locality Lower middle Triassic from Chinchungchiao, Sanchiao
in the vicinity of Kwetyang, the capital city of Kweichou Province,

Diagnosis Sce the section of the determination and discussion on p. 351.

Description The here described intetesting form of nothosaurian was discovered
in the carly summer of 1964 by the members of a field party of the Burcau of Geology
of Kwcichou. It was found some 400 meters southwest of Chingchungchiao at the road
ncar Chuechrchiao some 6 kilomcters west of the Kweiyang city. According to discover-
ers K. §. Wang and K. H. Fan, the fossiliferous beds are a sort of greyish clayish dolo-
mite, appatently on a wcathercd surface of the rock. Through the Kindness of Mr. F. L.
Deng, a geologist from the same Bureau, it was brought to the attention of IVPP. The
fossils were subsequently cxcavated by C. S. Yuan and K. C. Sung, a field party of
IVPP in thc autumn of 1964 with the help of Mr. Deng and other authorities of the
Burcau. .

Owing to some other undesirable difficulties the fossils were unfortunately badly
spoiled before the cxcavation started. The work of excavation was also not quite satis-
factory, as the rocks arc bard and difficult to get the fossils properly out of the matrix.
Nevertheless, much of the boncs were saved. They are now at my disposal. The head
of the animal ts shown ia ventral side on the surface of block of dolomite which was
brought to the Laboratory. The othcr free bones are: a few pieces of the skull, some 28
morc or less well preserved vertebrae, many complete fragments of ribs, pectoral girdle
and anterior limbs and pelvic girdle and posterior limbs are mostly well represcnted.

SkuLL aND Lower jaws As noted in the foregoing lines, the skull and the lower jaws
are unfortunately damaged before the excavation. The fragments saved by Deng are
indeterminable. The one may rcprescnc the part near the supratemporal copening and the
other the posterior part of the lower jaw. The third piece is still problematic. Therefore
we shall be satisfied with the mold of the skull. '

The block containing the negative mold represents the ventral sidé of the skull and
the lower jaws. The rcal specimen above the level of the mold was destroyed and only
the three fragments were saved. The surface of the mold which lics somewbhat below the
weatheted plane of the block supports this explanation. The actual mold is shown in
Platc VI and a positive one (Plate VII) showing thc rcal ventral view of the spccimen.

The marginal part of the skull is covered by the lower jaws, yet most of the pala-
tinal views of the skull can be detached easily. The basioccipital is damaged but its
position can be fixed at the middle of the posterior elevated part between the lower jaws.
Anteriorly, the constriction between the pterygoids is distinct which is rather narrow and
bordered by the sub-temporal opening. The sutures between the various e¢lements of
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bones are of course not easy to trace but most probably in the same relative position as
other nothosaurs. Anteriorly the opcning of the internal nares are well indicated. Tt is
antero-posteriorly elongated and the vomers are clearly scen between them.

The entire outline of the skull is sharply pointed triangular. Length from the an-
terior end to the occipital condyle, 182 mm; from the antcrior end to the posterior end of
the lower jaw ca 200; maximum breadth at the posterior end of the condyle, 86; pro-
portion of breadth and length: 47.25.

The rower jaws ate also long strctched. The symphysis is rather long, ca. 31 mm.
The total length of the jaw, 188 mm. Breadth across the posterior end of the symphysis,
37 mm; breadth across the occipital condyle, 103 mm.

The general shape of the skull and the lower jaws resembles those of Ceresiosaurus
and the size is somewhat larger than thc bigger individuals of the same genus,

Teera On the mold, there are some broken circular pits representing the upper teeth.
They are of variable size and found on both sidcs as well as anterior to the snout. The
single isolated tooth found together with the skull belongs certainly to the same indivi-
dual. It is laterally compressed and its root is broken. The striations and sharp point
of the tooth are typical for nothosaur, we are not sure whether this tooth is an upper or
a lower one.

VERTEBRAE AND m1Bs There are 28 vertebrae and many ribs preserved. The verte-
brae are mostly rcpresented by centrums, a few with the ncural arches in good condi-
tion. Four of them may be regarded as the middle neck vertcbrae and eight as the
posterior of the transitional vertcbrae between the neck and the dorsal cnes. There are
twelve more or less well preserved dorsal vertcbrae, mostly with neural arches. The
other four are most probably the sacral ones. There is no tracc of caudal vertebrae.
The number of the whole series of the vertebrae as well as that of cach section is un-
known. As our form is in close connection with the members of the true nothosaurs we
would think that the aumber of the presacral vertebrae is around 45 and the sacral verte-
brae is probably also 5. All the vertebrae are amphycaelous. All the vertebrae were
found isolatedly in the laboratory, so that the given position of the vertebrae in the column
is purely suggcestive.

The neck vertesRae are smaller than the dorsal ones. The four middle ones are
rather clongated while the following ones look shorter due to the increasing of their chick-
ness. In the anterior ones, the parapophysis and the diapophysis are distinct and sepa-
rated. In the following ones the parapophysis is only indicated by the weak lateral pro-
cess-like projection. The broken surface of the base of the neual arch is typically formed
like that of other nothosaurs, Length of the centrum, 20.5 mm; height and breadth of
the centrum antcriorly, 9 and 13 mm.

With the exception of the last one which is probably the postcrior lumbar or the
lumbar-sacral vertebra, all the others are the dorsal and thoracic vertebrae. Most of
them are nearly completely prescrved with the ncural arch but the dorsal spines and the
pre- and postzygapophysis are mostly broken. The elongated facets of the ncarly con-
fluent tuberculum and capitulum are preserved in most of them. The dorsal spines are
unusually low. The measurements of the six figured specimens: Length of the centrum,
21, 21, 21.5, 21, 18 and 17 mm. Breadth between the diapophyses, 42, 41, 48, 44, 41
and 48 mm. Height of the total vertebrae measured from the posterior end of the centrum,
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38, 39, 39, —, 38, —mm. Height of the dorsal spine, 8, 9, 9.5, —, 8.5, — mm.

It is cstimated that at least 17 or a little more presacral vertebrae are missing.
Those are anterior neck, middle neck and lumbar ones. A few dorsal vertchbrae may be
also missing.

Only two SACRAL VERTEBRAE with centrums but the neural arches are damaged. The
other two are represented only by the neural arches. All of them are indicated by the
large facet of the attachment of the sacral rib. Judged by the named facets there arc
one or two of the sacral vertebrae missing. The centrum of the sacral vertebrae is less
amphycoelous or neatly flat. The one with the large rib facet may belong to the sccond
onc and the following one is lost. The only one with the dorsal spine preserved prob-
ably the fourth onc indicates that it is very low. Length of the centrum, 17 and 19 mm.
Length and height of the dorsal spine 19 and 9 mm.

Riss There ate some 25 more or less well preserved ribs and a great numbcer of
fragments of the same, some with the heads. Most of them seem co be the right side
and their natural position is no more certain. Their arrangement showing in the recon-
struction mounting is purcly thcorctical. Nevertheless, it shows the general view of the
whole sct of the ribs. OFf course maay of them are missing, Those with the hcad elon-
gated and distal end expanded are the anterior ones and the others with the distal end
not expanded or narrowed are posterior in position. Measurements of the two figured
ribs.  Straight length, 98 and 99 mm. Length and breadth of the proximal end 16 and
8; distal end, 11 and 7 mm. Thc same of the other 10 and 7; 10 and 9 mm.

Two of the short and broad bones may be interpreted as the first sacral rib. The
complcte onc: Length 43, proximal breadth, 15 and distal breadth 18 mm. The other
bone may indicate the sacral rib of the last sacral but is also possible that it is a meta-
carpal. Length, 37 mm.

PECTORAL GIRDLE AND ANIERIOR LIMBS  ScaPura  The right scapula is ncarly complete,
only the tip of backward spine beipg missing. It is very similar to that of Nothosaurus,
but the upper border is almost straight and inner sidc is decply excavated. The outer
side is also wcakly depressed. ‘The articular surface for the humerus is prominent. Length
of the humerus border, 42 mm; height from the humerus border to the upper border,
32 mm; estimated length from the proximal end to the tip of the spine, 86 mm.

Coracors  Both are well preserved. The proximal part of the left one is damaged
but reconstructed according to the right one. It is typically formed like that of notho-
saurs and simosaurs. The proximal end is rather thin especially the part in articulation
with bumerus. In contrast, the distal end in contact with the oppositc one is cspecially
strong. The inner side is perfectly flat while the outer side marked with a convex ridge
along the middle and distal part of the blade. The median circular curvature is rather
deep and the latcral side is comparatively weak. The broken foramen coracoideus is
rather small. Maximum length, 98 mm; proximal breadth, 6Q; distal breadth, 45 mm;
middle constriction, 24 mm.

Humegrus Both humeri are complete. It is short and robust. The middle shaft is
short and less flat in cross-section. Both ends are considerably expanded and narrow
gradually towards the middle. ‘The proximal part of the right one is not broad and with
the distal end less subequal and probably not normal and distorted. Both are moderately
curved. The proximal condyle is strong with flat end. The entepicondyloid foramen is
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weakly indicated and more distally situated. The length of the humerus is distinctly
shorter than the femur. Total length, 112; proximal breadth, 34 (left), 26 (right); dis-
tal breadth, 32.5 (left), 36 (right); cross-section of the shaft, 16 and 13 (left), same
of the right. (Chungking specimen: 16 and 9 mm).

There is no sure presence of the lower arm. Two broken bones may represent the
distal end of a ulna and a proximal end of radius.

PeLrvic GIRDLE AND PosTERIOR rrMBs  Iriom Ounly the right one is completely preseeved.
It is a very characteristic bone of the skeleton. Comparing with the known ilium of
other nothosaurs, it is characterized by its long and low general shape. In most of the
ilinm of nothosaurs the height of the bone is less than or subequal to the length of the
pubic and ischian border. In our specimen, the latter is distinctly longer than the for-
mer. Purthermore, the antetior process of the ilium blade is totally abscnt, forming an
obtuse curvature. The posterior process is short and blunt. The acetabulum is well
marked but its upper border is not so well defined. The pubic and ischian border is
thick and forming a very obtuse anglc. In the inner side, there is a depressed area im-
mediately above the pubic and ischian border. Above this, there are at least three rough
surfaces evidently fot the attachment of the sacral ribs. From this feature, it is very
likely that the remaining sacral ribs may not in connection with the ilium as in other
nothosaurs. Length of the lower border 39; maximum height, 34; length and thickness
of the pubic border, 25 and 12; the same of the ischian border, 21 and 7 mm.

The only prescrved right pueis is also very characteristic. It is complete. It is a
short and broad bone with the middle constriction rather weak. The posterior border is
almost straight. The border between the acetabulum and the contact surface of the ilinm
border is well separated. The pubic foramen is almost vanished in cuter side but well
indicated in the inner side and is marginal in position. The distal end is thin with a
distinct scparation between the anterior and posterior parts. There is no notch along the
botder as in Simosaurus and no bay-like curvature as in Pargrothosaurus. Length, 79;
proximal breadth, 48; distal breadth, 51; breadth at the middle constriction, 36; thickness
of the proximal end 19, distal, 5 mm.

The scuium is represented by the left side. It is also complete. The constriction
below the proximal part is comparatively weak and its breadth exceeds that of the pro-
ximal end of which the contact surface of the ilium and the part forming the acetabulum
is distinct. The distal part is strongly expanded. The anterior part of the distal end
in contact with its opposite one is rather thin. The length of the distal end is about the
same of the maximum height of the bone, similat to that of Simosaurus gaillardoti but the
middle consttiction is much less than the named form. Height of the bone, 8%; proximal
tength, 34; distal length, 82.5; middle constriction, 31 mm.

Femur Both femora are well preserved. The femur is also rather peculiar in struc-
ture as compared with that of other nothosaurians. The both ends ate conspicuously ex-
panded and subequal in breadth. The both ends narrow in a very gradua! way towards
the middle so that the real shaft is rclatively very short. It is not compressed. The
condyles of both ends are well differentiated and strong. The proximal condyle is almost
ball-like with the lateral articular facet extending very much downwards and laterally; in
the distal end the tibiale condyle is cspecially strong. All these suggest that the posterior
limb of our form is more powctful than supposed. It is longetr than the humerus. The
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two femora are not in exact shape, the both proximal and distal parts of the right one
is a little depressed and the left one is more near to the natural shape. Total length,
lefr, 140, right, 138; proximal breadth left, 30, right, 31; distal breadth, left 31, right 28;
middie constriction, left, 15 and 14, right 16 and 14 mm. The proportion of the humerus
and the femurs 8§0—81.

Tisia Anp FBurLA  1wo complete bones figured in fig. 12 arc considered as the tibia
and fibula respectively. They are probably the right ones. Very strange is that the fibula
is shorter than the tibia {in most nothosaurs, it is reversed). The shaft of the tibia is
very much flattened. Both ends are very strong. The fibula is curved and flat. The
two bones are longer than the half of thc femur. Tibia length, 81; proximal breadth, 23;
distal breadth, 19.5; middle breadth, 16 mm. Fibula: length 76, proximal breadth 19:
distal breadth 16; middle brcadth 10.5 mm. Proportion of the tibia and the femur,
57.85.

There are no positive evidences that more than one individual ot other form is re-
presented in our collection, as given in the foregoing description. However, there are at
least two bones of problematic nature, They are certainly not nothosaurs. Their rela-
tionship with our form is obscure,

Determination and discussion Although not completely excavated, the saved bones
arc sufficient for determination, From the acute triangular shape of the skull, the aniso-
dont teecth, the pointed snout, the weakly constriction of the centrums of the vertcbrac,
the pcculiar features of the postcranial boncs, there is no doubt that our form represents
a true nothosaurid, In the cousse of the description it has made clear that out form is
different from most of the known species of this family, We propose to consider it as
a new form for which the name Sanchiaosaurus dengi (gen. et sp. nov.) is introduced.
Its diagnosis is given as follows.

Skull elongated triangular with the nose pointed. Symphysis of the lower jaw long.
Tecth anisodont and widely spaced and striated. Probably about 45 presacral verte-
brac. The centrum weakly constricts with the dorsal spinc extrcmely low. Sacral verte-
brac more than four, dorsal spinc low, Upper border of scapula straight, Coracoid with
thc foramen coracoidcus small. Humerus short and robust with the distal end cxpanded
and shorter than the femur. Shaft of it nearly rounded. Ilium low without anterior
process of the ilium blade. Pubis short and with weak middle constriction, no notch in
the distal border. Pubis foramen small. Ischium with weak neck-like constriction, Femur
with both ends weakly expanded and gently curved. Tibia short and flat.  Fibula
shorter than the tibia. :

The generic name represents the locality of the type and the specific name is de-
dicated to Mr, F. L. Deng, through whom this valuable specimen was found and saved. -

As alrcady made clear in the description the outline of the skull is similar to that
of Ceresiosaurns. 'The proportion of the breadth and length of the skull is
86 X 100/182 == 47.25 which is also close to this genus. The breadth of the skull is
about the half of the length in this genus and our form. The teeth are also similarly
formed as those of cur new species. The post cranial skeleton, however, differs very
much from this FEuropcan form. The humerus is more expanded in both ends and shor-
ter than the femur. ‘The proportion of the humerus and femur is 80. The other parts
ot various bones differ also in many points from those of the Sanchiaosaurus. The other
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known nothosautians are still widely apart from our form and need not to be discussed
any imore.

In China two other nothosaurs are close to the Kweiyang form in size,

The first is the Kwangsisaurus orientalis {(Young, 1959). Although it is reptescnted
by part of a skeleton but there are no skull, no neck and no anterior limbs so that no
single proportion can be deduced. It is somewhat larger than the Kweiyang form. The
distal part of the femur is also expanded and curved but the fibula is longer than the
tibla. The vertebrae are very long stretched. The stratigraphical position is lower than
the Sanchiao beds. From all these considerations, we decide that there is no close rela-
tionship between the two gencra.

The second is the single humerus from Chungking (Young, 1960, P. 83). It is about
the same size as that of our form, but after a direct comparison between the two speci-
mens, the Chungking humerus is slenderer. The proximal part of it is much less robust and
the shaft 1s morc flat. For all these facts we do not think that the Chungking speci-
men should be referred te our form. It is probably not a humerus of pachypleurosaur
but a nothosaur, most probably a new specics. We prefer, however, to wait more satis-
factory facts for a final decision.

According to Mr. Deng, the geologist of the Burcau of Geology of Kweichou, the
bed containing Senchiaosaurus dengi is Anisic, lower Middle Triassic, based upon charac-
teristic invertebrate remains. The find of the ncw nothosaur supports this conclusion.

Nothosaurcidea indet.

In addition to the foregoing described forms, there are a number of isolated and
fragmentary bones from various localities and hard to refer to any of these species. They
are shortly described below.

1. Pachypleurosauroidea tndct. Three segments of vertebrae, one with six, and the
other two with four each (Plate VIII and IX) from Tachai, Tinchiac, Shingyi, samc locality
as that of Shingyisaurus. Cat. number of the Museum of Geology, Vm.1308. Since the
both ends of each specimen are damaged and some of the vertebrae are also incomplete,
there are only seven of the centrums better in condition for study. All the ncural spines
are broken. The first one with six vertebrae belongs probably to the neck or antcrior
dorsal as judged by the rather high position of the closely situated facet of diapophysis
and parapophysis. The position of the other two specimens is less clear, probably one
is thoracic and the other is caudal, Cat. No. of IVPP V.2796 (cast).

All the wvertebrac arc characterized by the short and broad feature of the centrums.
They arc somewhat swollen between both ends, broader than the length and certainly
tube-like in structure and pachyosteological. The centrums are somewhat transversally elon-
gated and in the ventral side, it is rather flat with broad and shallow furrow. The size
of the vertcbrae is largest in our collection, length of the cecntrums 23—26 mm, breadth
at the middle, 26 (onc of the best preserved).

In size it is too large for being the postcranial vertebrae of Skingyisaurus. Many of
the features are found in Promeutiscosasrus, (Volz, 1903) and the size of our form is a
little larger than the German one. It is highly probable that we have to deal with a
new nothosauroid comparable with this form. But the present specimens are not suf-
ficient for giving a name.
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2. Nothosauridae indet. A. From the locality Shangpu Tsangchichiao, Chinchen
vielding Chinckenia sungi, there are some fragments of vertebrae and limb honcs which
are nearly twice larger than the named form. There are however no special fcatures
worth mentioning. They may represent the larger individuals of the same form or a
separate specics of the same genus. A especially large neural arch and other piece of
bone. may not be a nothosaur at all and indeterminable. V.2797.

3. Nothosauridac indet. B. According K. C. Sung a rib was obsexrved from a slab
during the work for constructing a dam in the vicinity of Hungfenghu ncar Tsangchi-
chiao, Chinchen. It was not able to be brought back the slab and a drawing of the rib
has been made which is shown in tig. 13. It is more than twice larger than that of San-
chiavsaurns. End to end length, 274 mm; length of the proximal end, 25mm. The
distal end is not cxpanded, 11 mm. The ridge near the proximal end cannot be scen
from this sketch, as this rib is scen from the behind, it is concealed if it is present, It
is strongly curved. It bclongs apparently to the posterior dorsal region of the column.
This large tib suggcsts that besides the nothosaurs already described, we have to expect a
much larger form of this suborder somcthing like Paranothosasurus.

According to Mr, Deng and C. S. Yuan traces of nothoszurs have been observed
from Anshun west of Kweiyang and Wongan N. E. of Kweiyang, but no specimens have
been collected. These two localities are given in dotted circle in fig. 14.

CONCLUSION

Since my publications on the Chinese nothosaurs (Young, 1958, 1959 and 1960),
our knowledge concerning this group is considerably increased during the last few years.
Not only many new localitics have become known but also many additional materials are
ncw to scicnce.  The main result of the so far known nothosaurs in China studied in the
present paper may be given as following!.

1. Known forms of nothosaurs in China

Suborder pachypleurvsauroidea
Family Keichousauridae fam. nov.

Keichousawrus hui Young Tingchiao, Shingyi, Kweichou
Keichousaurus yuananensis sp. nov. Wangchenkang, Yuvanan, Hupeh
Pachyplenrosaurnidea indet, Tingchiao, Shingyi, Kweichou

Family Simosauridae

Shingyisaurns wnexpectus gen. et sp. nov. Tingehian, Shingyi, Kweichou
Suborder Nothosauroidea

Family Nothosauridae

Chinchenia sungi gen. et sp. nov. : Tsangchichias, Chinchen, Kweichou
Serchidoseurus demgi gen. ot sp. nov. Chinchungehiao, Kweiyang, Kweichou
Nothosauridae inder. A Tsangchichiao, Chinchen, Kweichou
Nothosauridae indet. B Hungfenghu, Chinchen, Kweichou
Nothesauridae indet. C Machiapap Chungking, Szechuan

1) During the preparation of this paper, new finds of other interesting aquatic reptiles have heen
obtained from Nanchang, Hupeh. It is too late for being inciuded in the present study and will
be described in another occasion later.
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(The humerus formerly rcferred as Pachyplaeurosauridae, Young, 19601))
Kiwangsisaurys orientalis Young Fupingtun, Dengliu, Wumingz, Kwangsi (Young,
1959)

There are altogether ten different species or forms of sauropterigians distributing in
two suborders and three families and six better koown gencra and species. They arc
distributed in four widely extended provinces, Hupeh, Szechuan, Kweichou and Kwangsi
from where the Kwcichou is the only province most rich in forms and localities.

2. Comments on the classification

In the present paper I have adopted the three division of the order Sauropterygia,
that is, to raisc both Pachyplenrosauridae and Nothosauridac to suborder rank or at least
to super-family. The difference in many impoctant features and the complexity of their
included members seem to justify such an arrangement. Of course I am not intended
to make a thorough and complete review of the classification of the whole order at pre-
sent but like to point out the general idea concerning this problem.

The ground for classification should be restricted for some leading characteristics
such as the temporal opening, shape of the skull, teeth, proportion of the skull with the
neck, same of the skull and neck with the trunk and same proportion of the limb bones.

Subarder Pachypleurosaurcidea, Temporal small, or moderate in size, never much
elongated; skull usually long, with broader snout; tecth isodont. Skeleton usually pachyo-
logical. Sacral number less than four.

Family Pachypleurosauridae. Temporal opening very small, smaller than the nasal
opening.  Skull moderately long, less than one half of the neck. Neck short, This is a
family inciuding forms with humerus distally expanded and shorter than femur and forms
with no expanded humerus and longer or subequal in length with the femur. I agrec with
the view of Kubn-Schnyder (1959} that Pachypleurosanrus material was lumped too much
by Zangerl (1935). In this conncction it is better to reduce the contradictory view raised
by v. Huene (1959).

Genera included in this family: Pachypleurosaurus, Pachypleura, Rhacticonia etc,

Keichousauridae. Temporal opening small but a little larger than the nasai open-
ing. Skull a little shorter. Neck long about twice that of the skull. Humerus not ex-
pandcd in distal end and longer than the femur. Keichousaurus.

Family Simosauridae. Temporal small or moderately large but not much elongated.
Skull rather short with broad saout. Neck extremely long. Limb proportion same as be-
fore. This family is currently grouped under Nothosauridae or as a separated family.
In view of the comparatively small temporal opcning like Anarosanrus and the short and
broad preorbital region its close relationship with the other members of packyplenrcsaurus
is obvious, In fact, F. v. Nopcsa did this many ycars ago (Peyer, 1933. p. 117). Shingyi-
saurus, Simosaurns, Anarosawrus, Elmosaurus ctc.

Suborder Nothosauroidea. Temporal opening usually large to much elongated. Skull

1} The other specimen containing numercus bones determined as probable a nothosaur from Jesnhui
(Young, 1960} is not a nothosaur but a First record of ichthyosaur in China as suggestcd by Kuhn-
Schnyder and the specimen was re-examined during the present study. This will be treated in
another occasion later,
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long with rather slender and constricted snout. Teeth anisodont. Postcranial skeleton not
pachyological. More than four sacral vertebrae, humerus distally broadening and shogter
than the femur.

Family Nothosauridae. Skull more elongated. Tempotal opening very long. Hume-
rus shorter than femur with cross-section at the middle more or less flat. Chinchenia,
Sanchiaosauris, Kwangsisaurus, Nothosauridae indet. A, B, C, Nothosanurus, Ceresiosaurus,
Paranothosaurus, Metanothosaurus etc. ‘

Family Lariosauridae. Skull relatively short and broad, shorter than half of the neck.
Lariosaurus.

Family Cymatosauridae. Skull much clongated like nothosaur and premaxillae in con-
tact with the frontal. Cymatosaurus, Germanosaurus.

? Family Corosauridae. Corosaurus.

Wang considered the Nanchangosaurus (1959) as a new suborder of the Sauroptery-
gia and this was accepted by Kuhn (1961). Thec small supratemporal opening suggests
a closc relationship with the pachypleurosauroidea but the very much specialized features
of the skull seem to exclude any direct connection with all these sauropterians. Its level
is at most lower Triassic and oot Permian. On the other hand it shows some interest-
ing similarities at least in skull with the new material obtained from Nanchang, so it is
superfluous to discuss this problem here in any detail.

3. Stratigraphy

Like in Eutape, most of thc nothosaurs found in China are derived from the Middle
Triassic as evidenced by the invertebrate fossils. But in detail it is by no means ab-
solutely settled as concerning the zonal classification. The only exception is perhaps the
Kwangsisarrus from Wuming the beds which according to the local geologists are Lower
Triassic. ‘The primitiveness of some part of the skeleton supports this conclusion. Ac-
cording to Deng the beds with Samckiaosaurus arc Lower part of Middle Triassic (T},
Anisic). Those from Shingyi with Keichousaurus hui is probably of the same age. The
relationship of the Shingyisaurus with the Keichonusaurus is not quite clear, Provisionally
we regard it as the same general level. The level of Keickousanrus yuananensis may
also be Middle Triassic. The same is true for those forms mnot exactly determined.
Chinchenia and other forms may be younger than those of Sanchizosaurus saying Ladinic.
In any way there is no evidcnce of the presence of Upper Triassic sanropterygians
known in China. The stratigraphical distribution of the known Pachypleurosaurians and
Nothosaurians in China may be given in following manner.

Comparing with the circumstances of the first record of the fossil nothesauts made
before, our knowledge of this interesting group is considerably increased during the past
few years. But take in consideration of the vast wide distribution of the Middie Triassic
marine deposition in China we are far from the real understanding of this group of fos-
sils. The discovery and scarching for vertebratc life in the marine facies of China were
long overlooked and new endeavor should be madec for this direction of exploration which
is important both biologically and stratigraphically.

Acxnowrenements  To Prof. E. Kuhn-Schayder in Zuerich the writer is deeply in-
debted for his valuable suggestions of the present group of fossils. To Messrs. F. L. Deng
and other authoritics of the Geological Burcau in Kweichow I wish to express my sincere
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Table 2. Stratigraphical distribution of the so far known Nothosaurs in Clina

Upper Triassic

Middle Triassic Upper Chinchenia sungi
Noathesauridae indet. A
Nothosauridae indet. B

Lower Sanchigoraurus dengi
Keickonsanrus het
Keichousawrus yuananensis
Shingyisanrus unexpectus
Pachypleurosauraidea indet,

Nothosauridae jndet. C

Lower Triassic Rwangsisaurus orientalis

thanks for their kindness in helping us to get the intercsting find of Sanchiaosaurus. To
Mr. F. L. Li of the College of Geology at Peking for transfering to me the type of Kei-
chousanrus yuananensis with geological section, and the additional matetial of Keickou-
sanrus hui. 1 am very thankful to him for his trust in study this valuable fossil. To
Mz, C. C. Hu of the Museum of Geology at Peking the author is again indebted for
loaning me the type of Shingyisaurus and other interesting specimens for study. The
same thanks are also due to the authorities of this Museum. During the preparation of
this paper I owed much to the following mesdamcs and gentlemen H. Chang and Y. H.
Cao for preparation, mounting and casting of the specimens; C. 8. Yuan and K. C. Sung
for many valvable field informations of part of the fossils described. C. F. Wang and
W. C. Hu for photographs and drawings; Y. Wang for helping me in finding literatures
and various way in preparing the manuscript.

P.S. Since the manuscript of the present paper went to press, 1 got the opportunity
in late August 1965 to observe ten specimens of Keickousaurus hui kept in the Tientsin
Natural History Museum (40117—40126). Most of them are poorly preserved. So far
as I can observe they are within the scope of the present description.
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