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Table 1 Measurements of the dorsal centra of Jiangshanosaurus (cm)
Ordind Length Caudd height Width Peurocod Ventrd depth Length of
Length process
6 19.5 25 14 8.5 6 5
7 19 20 15 8.5 5.5 5.5
9 18 20 — 5.5 3.2 5.0
D.V. 10 18 24 — 7.8 3.7 —
11 18.5 26 — 6.5 5.5 —

(except the length of cauda processof centrum)
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Titanosaurus Saltasaurus Alamosaurus , ,

A NEW SAUROPOD DINOSAUR OF CRETACEOUS FROM JIANGSHAN,
ZHEJIANG PROVINCE

TANG Feng' KANG Xi-Min® JIN Xing-Sheng® WEI Feng> WU Wei- Tang®

(1 Institute of Vertebrate Paleontology and Palecanthropology , Chinese Academy of Sciences Beijing 100044)
(2 zhgiiang Natural Museum Hangzhou 310012)

Key words Jiangshan ,Zhgiang ,Early Cretaceous, Titanosauridae ,Jiangshancsaurus
Summary

The ecimen described herein represents a new genus and pecies Jiangshanosaurus
lixianensis of sauropod referable to the Titanosauridae. The gecimen was collected by Wel
Feng ,Wu Wei- Tang and Kang Xi-Min inJiangshan ,Zhgjiang alegedly from the lower part of
Jinhua Formation in Albian (105Ma) horizon. The preserved part is fairly complete.
Compared to the sauropod skeletons in China and other nations from Late Jurassc and
Cretaceous the diagnos s of scgpulocoracoid and vertebrae of the new genusis most smilar to
those of Titanosauridae ,egecially Alamaosaurus.

The new fosdl is described as the Titanosauridae for thefirst timein China,and provides
new materiad for studying the evolution and distribution of Cretaceous Sauropoda,
Titanosauridae in China.
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Saurischia Seeley, 1888
Sauropodomor pha Huene, 1932
Sauropoda Marsh,1878
Titanosaur idae L ydekker ,1885
Jiangshanosaurus gen. nov.

Type species Jiangshancsaurus lixianensis 9. nov. (Pls. )

Etymology Lixian, Jiangshan ,ater the fossl-producing Lixian Village,Jiangshan
County ;saurus (Gr.) ,dinosaur.

L ocality and horizon Lixian ,Jiangshan County, Zhgiang Province; lower part of
Jinhua Formation ,late Early Cretaceous.

Holotype A reativdy complete left scapulocoracoid, 5 pogterior and middorsa
vertebrae partsof both ddesof pubisand ischium ,3 caudal vertebrae and partsof the femur
shaft are preserved. Specimen number is M1322 in the Zhgiang Natural Museum.

Generic diagnosis Asfor genus. The concavity and lamina of dorsa neura ines are
developed ,and the margin of laminaisthin. The cranial convexity on the dorsal centra arti-
cular surface is strongly developed ,with a nearly hemigpherica articular’ bal’ ,and the
ventral surface is clearly concave. The preserved dorsd ribs gppear distinct pneumatization.
The acromia process of scapula has large proxima expanson and the width is about 150
percent of minimum width of the blade. The scgpular glenoid faces medially whereas the
coracoid glenoid faceslateradly. Thelarge andflat supracoracoideusfossaisoval-shaped. The
coracoid foramen is Stuated nearly at the center of coracoid and far from the suture
connecting the scgpula. The scapular glenoid opens with right angle. Articulations between
the cranial caudal centra are distinct procoelous, and the preserved middle cauda centra are
mildly procoelous. Neura arches of caudals are stuated on the cranid haf of the centrum.
Pleurocod sin cauda centra are absent.

Description  The left scgpulocoracoid is well preserved ,only dista blade is absent ,and
the proxima end articulates with the coracoid in which the preserved length is about 87cm.
The preserved shaft is 46cm in length ,about 18cm in median breadth. The proxima end
diginctly expanded and the breadth is 62cm ,and the suture part is goproximately 32cm in
length. The thickest of shaft is dtuated at posterior margin of the axis,which is relatively
blunter than anterior one that gets thin into blade shaped. The expanding part of proximal
end clearly thickened on both parts of the glenoid and the ridge of supracoracoideus fossa,
which isrdatively large and flat ,ova-shaped in outline. The glenoid between the scgoula and
coraooid opens largely ,approximately 30cm in length. The acromia process protrudes gently
to the shaft at obtuse angle (Fig. 1A ;P1.1,1).

The preserved left coracoid isfairly large ,about 33cminlength and 46cm in breadth. It
showsflat , round shaped ,and is equa to scf. of proxima end of the scgpular in dze. The
oof . isrdatively smal ,amost Stuated at the center ,relatively far from the suture connecting
the scapula, élipse-shaped in outline,with the long axis 4. 8cm and short one 3. 6 cm in
length. The coracoid glenoid isabout 16cm in length and faces lateraly whereas the scgpular
glenoid faces medialy (Fig.1A;P1.1,1).

The pubis is flat plate-shgped. Middle and distd portion of pubisforms a transverse
sheet of bone which conjecturdly liesin approximately the same plane as the proxima end.
The preserved left pubisisabout 76cminlength and the distal end isabout 33cmin breadth.
The preserved right pubis 68cm in length and the dista end 3lcm in breadth. The
connecting surface between distal ends of both left and right pubis inwards twisted into lip-
shaped ,and it is rough and crimpy and the transverse breadth is about 5 to 7cm (Fig. 2A) .

The preserved ischia are fragmentary and flat. Anterior marginisrelatively thin and the
posterior blunt. Dista end is relatively complete and only dightly expanded relative to the
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res of the shat. The left ischium is 71cm in length and the dista end about 14cm in
breadth;the median shaft is 11cm in minimum breadth. The portion of the proxima end
expanded toward posterior margin is absent ,and the reconstructed proximal end is about
32cm in breadth and the surface connecting the pubis is reatively blunt and thick. The
connecting surfacesof distal endsof both left and right ischia have relatively rounded rugosty
and expand transversely to 6cm. The preserved right ischium is 52cm in length ,and the
dista end 16cm in breadth and the shaft is12. 6cm in minimum breadth. The proximal end
is not strongly expanded and gently trandted into the distal shaft (Fig. 2B) .

The preserved part of femur referable to middle shat is 84cm in length and 25cm in
minimum breadth. Both proxima and dista ends are absent. Cross sectiona shape of the
shaft isdliptical ,with long axis oriented mediolateraly. The podtion of the 4th trochanter
emerged on the sha't cannot be judged.

Five middle-rear dorsd vertebras are preserved in the gecimen ,of which ,three ones
articulate each other ,and the centra are conpletely preserved while the neura ines are
fragmentary. Both prezygapophyds and postzygapophyss of the three centra touched
closly. The height of neura inesis dightly greater than height of posterior centrum face.
The tops of neural ines are dightly expanded,flat and dngle-shaped. The preserved
laminas are developed but the origina form is not very clear for compresson and fragment.
The height of the stout centrum is about threefifthsof the neura arches The pleurocoelsin
dorsal centra are large,deep with the long axis 5.5 to 7. 8cm in length and have rounded
cranid margins but tapering ,acute caudal margins. They are dtuated at upper dde close to
hemigherical ball. The three articulated dorsa vertebra could be assgned to be o™ 10" and
11" by measurement and comparion.

Three incomplete caudal vertebrae are preserved. One centrum of them is short and
stout , dightly procodlous. The centrum is about 22.7cm in width in anterior view and
11.6cmin thickness in ventral view. The caudal is assessed to be first one by sze. The
preserved proxima endsof cauda ribswith ear-shaped are expanded toward upper part of the
centrum. The neura arch is dtuated on crania half of the centrum and the chevron surface
cannot be seen at the ventral surface of the centrum. Theother two caudalsare Smilar in gze
and form ,and maybe the median caudals. One of the two neura inesiswell preserved flat
stick-shaped ,and has the dightly expanded end. It isabout 5. 8cm in breadth and 17.5cmin
height that is1.4 timesasthat of the centrumin laterd view. The angle inclining backward
isfarly large and about 65° with the central axis,and it is somewhat larger than that of
Omeisaurus and smilar to Mamenchisaurus hechuanensis. Both prezygapophyss and post-
zygapophyss are well developed , and the expanding width of the prezygapophyssisequa to
width of the neura gine. The upper margin of postzygapophyssextended and is near to the
median part of the neura arch, and the posterior margin isparald to the surface of posterior
extremity of centrum. The cauda ribs are absent and only latera processes appear on both
upper sdes of the centrum. The centrum is massve and procoglous while the posterior
processs are not diginct. It isabout 10cmin length and 12cmin height in lateral view ,and
9cm in anterior width. The neura canal of upper margin is about 1. 7cm in diameter.
Another neura arch isincomplete but the articulation faces are not strongly procoelous. The
laterad processes are not seen on both sdes,a ridge is remained on upper-dde and maybe the
vestige of lateral process. Procoelous centrum of Ma. hechuanensis changes gradualy into
amphiplatyan snce 15th caudal ,and the latera process developed on crania cauda smaller
backward and totaly absent until the 16th caudal ( Young and Chao ,1972). An eongated
ridgeis emerged on both sdes ater 15th cauda of Omeisaurus and the ridges are absent
until the 31t caudal (He et a. ,1988) . By comparison ,the former caudal of the sauropod
from Jiang-shan is asigned 13th or 14th caudal and the latter is 16th or 17th caudal .



280 39

Comparison and discussion It has © far known that the sauropodsof Early Cretaceous
discovered in China are not common and inconpletely preserved and have fairly less gecies,
induding Asiatosaurus of. A. mongoliensis (Dong, 1973) excavated from Wuerho
Xinjiang, Asiatosaurus kwangshiensis (Hou et a., 1975) from Fusui, Guangxi and
N ucersaurus chaganensis (Dong,1992) from Erohot ,Nei Mongol.

The sauropod described here from the lower part of Jinhua Formation of Early
Cretaceous in Jiangshan ,Zhgjiang is different from the gpecimens mentioned above.

The middle and caudal dorsal vertebras of Jiangshanasaurus lixianensis are comparable
to that of Diplodocoids and Titanosaurids. They are al characterized by , for example ,deve
loped concavity and lamina on neural arch ,deep pleurocoel on both ddes of dorsal centrum,
strongly convex on the crania surface of the centrum. Both the proportions of posterior
width to pogterior height (median d.v.) and of height of centrum to that of neura arch is
fairly amilar to those of Late Jurassc sauropodsin China, Mamenchisaurus,but the relative
length of centrum of the former in latera view islarger (Table 1) . From theformof d.v. ,
the pecimen from Jiangshan differs greatly from Ma. hechuanensis. The pleurocod of
centrumof d.v. of Ma. hechuanensis is smdl and the neurd arch fossa and lamination
adhering to muscle are not well developed. The pargpophyss of Ma. hechuanensis is
dtuated lowly at the center of connecting surface between the upper margin of centrum and
the prezy-gapophys's,and the postion of transverse processis roughly parald to the surface.
The pleurocoel and cranial process of centrum ,and neura arch fossa of the sauropod from
Jiangshan are relatively developed.

The neura arch of Diplodocus dorsd is relatively high,and the height of centrum is
smaler than that of neural ine, and the crania process is dightly developed. No
pargpophyds is developed on either Brachicsaurus or Titancsaurus. And the pneumatic
dorsal rib of sauropod from Jiangshan is amilar to that of titanosaurs.

Procoelous articulations between the cranial caudd centra, neurad arches of caudal
vertebras on the cranial haf of the centrum and pleurocoels absent in cauda centra ao
characte-rize the new genus to be as titanosaurs.

The completely preserved scgpulocoracoid of the sauropod from Jiangshan is amilar in
both form and sze to Alamcsaurus (Gomore,1922) of North Horn Formation of Early
Cretaceousfrom Utah ,U. S. The acromid ridge on lateral surface of the scgpular proximal
expandonisabsent. The breadth between dorsal and ventral marginsisabout 150 per cent of
minimum breadth of the scgpular shaft. The large and flat supracoracoi deus fossa gppears
oval. The coracoid foramen is sStuated nearly at the center of coracoid and far from the cre
vice connecting the scapula. The glenoid opens with right angle. The scgpular and coracoid
genoid are off st with regect to each other. Alamasaurus is asigned to be Titanosauridae
(Gomore ,1946) by the characterigtics of procoelous caudal vertebrae ,crania half podtion of
caudal neurd arch on the centrum, etc.
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( Explanations of plates)

| (Pate I)
( ) (Jiangshanasaurus lixianensis gen. et §. nov.) ,M 1322 ,scde=5cm 1.
(Left scapulocoracoid in laterd view) ;2 3. (L€ft pubisin laterd and medid views) ;4 5.
(Right pubisinlaterd and medid views) ;6 7. (Left and right ischiain medid view) ;
8. 7 (Right dde of 7" dorsdl vertebra) ;9. 9 10 11 (9,10, 11" dorsdl vertebra in latera
view) ;10. 9 (9" dorsd vertebra in laterd view) ;11. 10 11 (Right sde of 10",11" dorsd
vertebra)
I1( Plate 11)
( ) (Jiangshanosaurus lixianensis gen. et . nov.) ,M 1322 ,scde=5cm 1 2. 1
(1% cauda vertebrain anterior and ventrd view) ;3,4,6,8. 13 14 (13" or 14"
caudd vertebrain anterior ,posterior , laterd and dorsd views) ;5,7. 7 (7" dorsdl vertebrain anterior and
ventrd views) ;9 11. 16 17 (16th or 17" caudd vertebra in posterior ,anterior and latera

views)









