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BB Saurischia Seeley, 1888
BiEH Sauropodomorpha Huene, 1932
Wik EH Sauropoda Marsh, 1878
WAEPRL Cetiosauridae Lydekker, 1888

FEITHE: MEPEERBNEROBEE. LXFRES, BKES, HREEE,
Wit L% WAEILAIAL: MRIER, ZEKMdEEHmEMs ERfo%s, LHEEL/D, M
Ak, HEmAES. THBES, TFTHAD. FEIY, BBk, Fils & F %,
WEAKER, SESE, FUE, —&RF 83137, F 8Bk FiEk—Rr134,, F
MR, #Fih2 pRE, WERER, —BA2X. BERK. ARRKAERK K H2/383/5;
BB AL A KH3/6E3/4s RERARERI1/283/5,

BB Shunosaurus Dong, Zhou, Zhang, 1983

BEEIF., ZR®H S, lii Dong, Zhou, Zhang, 1983

FRUSEE: hERAE, BHASEE. ARTEIDR L@EH, FEIR. Siks
WHEh RS, FATEMARILTE 8 R4 E. S5, SFME, MEXR, FRHWRR
RF, IRAHMEA —HARKBAN, RUGHRERNERER. W23 RKEERBE. H
Mg e, HAEREER, K. BEHLAOTIHSROTIRE AR, 2AFELSX
.

FHERMA, FWUEE, BELNFHRAOBELEUR; &% F, 5K M, Tinhg
Fo HHZHRAMERR, HES LWBREBERRE, MIKANEREHTERIKHR
R FriBHAagre. arBnTHEER, RRHERR, KRETHES 2L, W
HyEEER, BEREK, RERBHRRR LW M. BXRWRZTH TFEIZ(Hyposphene )
.

FRONEAE, FUEHERERRAS, BRERNEBRR. 5akME & B BK. BH
ik, BERTK, BENETRRE. EMSFEmNLR. B8 LE —Hmrad.

AN, R, B4R E, BEE, RETRE. BF B, A 1A B WERE

g, TR SERERZIEDI~12, RERSBEK 2 b h2/3. % # % Fkiz~

13, HHE13, k4,
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AR, SRAMMEY: RIEX, R2E=AR, EXNPEHHM. LHERES
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25, HEREEHS: LBBILEANERE: MM ILsk, ERETH E . THEEE
%, RAMTIL. FHAOE, BE K, Ak pmed~5 M. 17~19; D, 18~21,
BAEN R RBESD LSS, AMAERRREN: L4F —B/MR, MARBHRBETER
M A BOHHR R L, BHAI~4N/MAZR,

FERIHE25S- MRS ERRGE: FE12A, FUE, ffE, BERRBE, Bk
ShA MM K, MAEREHRMERER, UEFESL: MMWGbRTRERMAR. Jasiiy
BERER, FREHNER, WEHEPAE: BRITMSEBMMEWE, JERENBRI,
LSRR ERCIEZY 7 37 5

HHEL13A, BREA MR EWR, A MRS M 0L, T2 MR
K, #EBEWEs LM EERHRERART, L PS5HRSHAEE HE3~5THRFM
B, HERBNR, SMIBRKHBHMIE, H25HEMEXRTREAT, HE8HEER, Bl
BIRGHAL BEAE R M MR R GERRMU A, MmN ERENIRERL, WE5H
ELERRAMSE MR ZRAE AT LR 25, SHAMRRM. WS
MR, BAEMNGXFRGEED RS RE, ERINES B BOE R K B R FFE, B
h—Ba&s, FWHB2HE, NS, ZA0E8 XFRBRFEW SR ENEERRES,
MR EHYCRERS, BThERn, X EREEFEHBE L.

RAME44A, WideE—, ZRERGETS, MXTEA, MBREN: FRTEERD,
. hRIMEMELE, hgEREHNUE, FHEREHKENR, 2N hiTR
W EE R AR BUE R Fma R R dEEk. &A K —ER Y, BR R
7 . BMBRmEaILI/MG “RBH” .

FMATES, MR{E, WELMMBLEY AL E K. dim T WREAE, FFzmml
Ry WAEFRE. EHREWRES, BHWEESTRHINRLR, WETFHEmRTE KIAAEZ
RMITHRME: —BAFETHEANLEFLR X

MBIk, ERUERTE; Sigzth, ERE:; BRERER, SNEKE, ZnHsE
ok RS, BB, HEEERES, EHFORANERE. BERR, BEILEH,
TR IR S REFRER, ERER, PHRKS, Zmfy ok, LS.

AE TR, BERABREKN2/3 TEEFETERE, HERAIEFKN3/S5 B
BREBEDTRERAI/5. BE3—14. 2FHE, HEE, BR¥, 35X %62.2, 2, 2, 2
(7)o F—IM R” dEHERE:; HAM <RY B BFEEE, MILE=/A%, THE
SWHMEEY, PEER, BENELER. BE/N, EREE. BEEsA, Amait, i KT
E4, BHBEmR, BERA: 20 3. 3. 3. 2, F MM R REF, T IEHM R K
Z, FEZRRR/N, HABER ¢IR” B,

FKXHAE Shurosaurus lii Dong, Zhou, Zhang 1983

TR HRAE 2B 4R 1

A —HMYERORBEN TS Hhaff 2Bk FNTHaE, SRR
SRWUEES, B, BHBEERIE, BE®REEL, MR E-EREN—ARER—
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Ay LEARIRE, BARSHT4025. F—RIEERBWAMBGLT, ETFaHbS X &%

W BERT. BHIRESHI-Z, ARIBERE, ENHESHT4035. IMNE—B LB EH

BER, BEkAE. FIRESHI-N, EHBERE, FAHS5AHT54045,
EEAEK: BRW, KU TOBREHA: HtRTi,

iy EEXEDy
RSN o
a9

ﬂgtpdﬁ
NODD o9 gg%ﬂj

a3

Cuas

)
A
&

&1 $Egﬁ(*,&$/‘\ﬁ)m§;‘éﬂﬁaN0: T5401 ]ﬁ*x%°

Fig.1 Showing the burial skeleton of Shunosaurus /ii No, T5401 ( immature individual ) .1/80 nat,

size,
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Fig.2 Showing the burial skeleton of Shunosaurus lii No T5402 ( mature individual ) 1/40 nat,

size,

1. HREFEXHHER

LBROTHE (LEI—20, BRI-VI)

ARKWEHBRIHBCA D, BTHENTRAAE L, HIERZER XA %
EXEBBANAEREHNIFEALZ. FHik, T54015 A EAFRBEBRREAN HHYHR
RIRKs MT540254rA MT5403 5 hrANE b7 B R F R R R R A BT HER -

T540154aR KA FF R DLW ENE BB T REY, KFRBEALT I RAED



RE, EXEFEAMANR, BAARBLERSHEDAEH—RREE K, mEE. &
B E WA — MBS, ERETRE, RILFEBERE, CARRLRTE, &R
HERR

BEDEANERIROHRRE

Skull and lower jaw $B5THE
alsph, alisphenoid RiEH
an, angular [BH
antorb f antorbital fenestra BR ( BE ) BiFL
ar, articular X¥H§E
boc, basioccipital HBER
bo,p, basioccipital process Xit@E3ze
bpt_ basipterygoid ENB
bpt,p, basipterygoid process EEEFR
bs. basisphenoid XZ¥®
co, coronoid RBRE
co p coronoid process FRE
d, dentary %8
ect, ectopterygoid SpEBF
exo, exoccipital B
ext natr external nares SpBEF]
f, frontal B
f,m, foramen magnum B AF
gl law. art, glenoid for jaw articulation &F3&¥M
h, hyoid EB
j. jugal BWE
la, lacrimal ;H#
lat temp f, lateral temporal fenestra IFRTERTL
m, maxillary &R
mk,cl, mecklian canal RW/RKE
mk . f, mecklian fenestra ET/RKZL
n, nasal BB
o0.c, occipital condyle #bER
op, opisthotic FSEB
o, orbit BREE
os, orbitosphenoid HEIER
pa, parietal TRE
pa,f, parietal foramen TRERF|



par, pre articular EjRWE
peo, prootic EfE®
pf, prefrontal RBiFEE
pl, palatine 5RE
pm, premaxillary FI LB
ps, parasphenoid Rl#E®E
pt, pterygoid HEF
d. quadrate HE
aj, quadratojugl HEH
s.r, sclerotic ring IAFEER
sa, surangular RS
soc, supraoccital EFHH
spa, splenial RiRB
sq, squamosal E48
st, stapes B8
sup o, supraorbital BEE LB
sup temp f superior temporal fenestra LERAERTL
v. vomer H&

The vertebral columa and rits HBAOHEB
a, atlas IfiE
ax, axis i
ce, cervical vertebrae i
ce,r, cervical rib FHip
c, capitulum Rhk
ch, chevron Bkt
co, caudal vertebrac Rt
di, diapophysis ##32
d, dorsal i
k, keel P
pp. parapophysis E3%
ple, pleurocoel MMM
prz, prezygapophsis R
poz, postzgapophsis [FRIE
ppp. postparapophysis [SE|R
s, sacral ¥
sp, spine MEZH

pctoral girdle and front legs BHE5ME
cap, carpal [E§
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cl, clavicle &
co, coracoid Bk
co f, coracoid foramen EMtF
de,cr, deltopectoral cresl BRB=fil
dig. digit mB
gl cav, glenoid cavity [EH
hu_, humerus B
he, humeral head BEB sk
me, metacarpus H§F
ph, phalange §t (35)F#®
r, radius BB
sc, scapula R
ste, sternum pR
u, ulna, RB
pelvic girdle and hind legs JR#FRGHE
ac, acetabulum f§8
as, astragalus FE#
ca, calcaneum REH
c,cr, cnemial crest EBEER
ex,co, exterior condyle g
in co, interior condyle HR@
f, fibula BB
fe, femur BB
fe ,h femur head BBk
4th, troc, fourth trochanter # M#EH
il, ilium R
is, ischium &%
is,p ischic peduncle &3
met, metatarsus gER
pu, pubis Et#®
pu.f, pubic foramen ¥#HF,
pu,p. pubic peduncle Hiff5R
t, tibia B8

T AR AR %
I Olfactory nerve R
IT Optic nerve P#LZ
III Oculmtor netve #fjBR #hiE
IV Trochlear nerve BEMZ



V  Trigeminal nerve Z=X#HE
VI Abducens nerve SNRHE
VII Facial nerve M#MEZ
VIII Auditory nerve IF#4E

IX Glossopharygeal nerve FIR@EZ
X Vagus nerve ¥EWEZ
X1 Spinal nerve ¥EIMEZ

X11 Hypoglossal nerve FJFTHE

o Wi HZERA R MATEA LAY, RFNLDERBE, EATHABERMETHED
KB BRRZE R, MT540254AMLE, ERRER b, HRHFET %2 & #&
%, MARMLE™E, AR XZH—SBAGHIER, SBRE—RsBO TR m
LAEE LA RAER . BSH TR AR Z B BT A REERTLEH
—E G RERERE—E. TS403RREMFNLT, BHT5401FT54025 74 kB ARE
X, EUBERTES, BRAZI—%HE, LBFMTHRRDBEREY, BAAE®RAKE
S FEEEBL T BERT. RibAEBRE, REBE/D, BRERLE, 2KEG.

ABHIERIXZE BARA R LB ARI9844E, EHU., BIBREEN < WIAT KL
HWBRGHERL. $THE > RHBEMLETERBERRROLEEEEAME, AR
WHHEER,

ERBEABPERD, BREP, AKROLE (BETHE) WL LAZFHHE
LSRR T 2EA, AENBRREMMEEL LE RN (ZA0 LSFEAL 1 5 A
Wi ), AR B AR RGN, AENEREENHE, EHAEAMELIHE AW E
t, RAGHPRERCHERETAEHAELY . T dmaiEEd.

RKBWN, LEREEAZEE=AY. SNRREAELARENES%. KTATEH
A, ZAGMEEALRBERIMIGA, NELABTHIMIRETRE . SEwmE AT
BERA. ATRETHE, SFRAE TR IBT RN, EASERE. A6 LAF
AR _E AR 1R R A I B T o 5 Sk % W 4 ¥ B BE N DU BB EL IR B ) R e s, Sk
BN, HEEFAERE: FHREE, MRBIK SWEmaiEat. Wil L&a ks
LW EHMAR T BB CMEAN LABNENEA AR T AL LR,

KR, NBIBEEELRE, BHREHA. EEMTAR AL LiE WM T
BEGFMAMES, EHEATEHRAHT LR, ANBRERTE, BN LANBES5EE. 5
BRW TSI PE—KEL L. ABENEERE, MmHHHEL,

k EHAM KBTI, HALESBRRWIEY, WEEERKTLTAE . RE. &2 #
ZEMAE, BREAXMNFLRERG—3F, EEGTERBFHN, HEE%K. ERLED, £
BAMETE, 2REAK. LEHRLRAMNFLFENI—, 2LEE. MEHLELG
AR AMBRIFL, HERMLES, MBI EHERIMEs, XEGFRAES, E0
BILH THERETHY R, BEFEEFNRSGERTHERILPEES, ENEBLATRES
.



$1 FRBLNIENE  AK BE)

m o7& =B £ NO; T5401 NO, T754o‘3;
SRR R 320 w0z
KM B R BE ‘ 167 188
LTEMEALE 117 170
Sk BB 2 B Lk 5 85 100
Sk B ST O D Bk 2 L 3D 0o 180
KB B o o Ao T B K BE B 95 240
AR HIE AT 4% 22 M) 35 ffy i 0 B /NP 28 190 250
RERE& 5L EEE/DER 50 58
RIER F&RKER 80 114
IRIE L F & B K ER 90 128
BALMERMRKER 78 110
AL EFRARMES - 70 07
ERTILEAER 51 62
IERT LB /NER 24 32
LEBmALBEREAR 38 64
LEELE R 28 18
BB LT RARKER 81 116
52 7L 3 25 /B 20 28
RURBITL T 3R B A TRk T | 71 100




ext. nar

H: ERER CERENE) OLFME, No. T5401 Rk x1/2

Fig. 8 Shunosaurus lii, (Immature individual ) Lateral view of the skull, No, T5401. 1/2 nat. size.

2em

B4 FREEHLBMM. No. T5401, FAx1/2
Fig, 4 Shunosaurus lii, Top view of the skull, No., T5401. 1/2 nat. size,
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LKBEBF#HHERMT:

BE: FZh Eebd. Eibd. LB R OMEB Bl B R AT R

LB, RREMEN (T5401 ) BEA R BARA, WAERENE N (T5408) 7 &
B AN BEARE, SRR TRE0REHIEEIIR, ftbgwn
PBHAR IR, FERMER, BRANTRE, BNHEL. FirkbabiE. kit
ATE&TE, SWMBA i, ERRRAILY L& LA TERNSRETESE. bt
B RS, FESTERE. LS r i G Mg pih ek ki k2
BRI TE W2 LA BN AR, LFARbESEEE, TERE, mKNNEE
BE. MGRORERR, NBEXILK EZANN ERR, XEE2DEEl.

ELR, 2tb ¥ 0 KR, BHRALTEHEELHRMS, H—PdbFELRNEE. &
M JE R R T 5 MY AR . b Ay LSRR, A — ALK ILA TR, WA
MEHER, XEFHIZESE. FSkEaA. RS nBEM b Kk, BR—1 “t
BHE” o “H? HpRE-FIGNAEMNR, EELFHRTHRBRHENELER, ERH
KAV £ BB/ o ZERIZEZ A — /B4 NI 0 L ( Median eustachian
foramen ),

T5401 5 R4 b B el HAafbRER, BWPEKR, RKiEHE, wh 58 A %
o MWT5402RIT5403 5 A MmE T ALBE S, ABNILR, ERE, XTWEMEF T
Fifiist. MFEHLESBLALAE.

ShLBREIRBR: ML TEEEZE, EREHIMI, HRERILAFEME. Sk
BN TEEREESERERAs SMEBRINEMUE RSN EE D RE 2. S BEHE &
ARBEERS. RIS RO E R — MO RRE Y. ET540154% E, &
IR CARCRR G 2B R 52 B4 ~ 5V W B /M FLo BRI RSB R K — XM ah 2L A W
MBI E . £T5403 5 R4 e Bih FREIRIAL T R ET M, &
WL ERT P B IR B o B AT i kR 2 75 5 VA £ AL S0 IR0 W IR 47 11 Sbo

RlbL R ERE M R, AT SRS, BRSSO, BT IEAE /DS
HHFRY. BELEHAT LR TS, FTESBE (RARNNTS ) B, BR—N
MBI A A R, (0 RTE R B0 5 B,

2 FREZVEINE AN ETR

wm OB E # T5401 T5402 T5403
ErbBaRmBERE S 54 62 70
MAILAZERMERIERE/NER 34 — 74
B LT &R R 34 —_ 59
R %=t {1k A 3 45 — 81

BEAR: TR A B E AR ST EERTA . SR SRR MR
EhRES, NHIMETELK.
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Higd (LE6. 9. 10) - THBHAG, EHELTSRES. EREESE BRS
B EH A& A . T5401 5 FT5403 5 b iy B bk B 76 3k 10 B AR v e AR 1R R 15 28, 1T 5402 5 4%
FEEARAE R, XHERL™E, TNHBHE, BESSWE. U800 50 ks L
M7, FESRAT T HEMAERXARGERE, XRERBEHERER. RIVTRERE, HiE

BWARBRREHAM, HEEEFRT,

B 8% B 2 L R T O I S (e g — SR
ClR ) Rilg, XFRABIE F. 7£T54015
RABLEMERRHBEDEE. MIRERES
¥, AmEAE ( LEs, 9, 10)

BgE, ORAMEE, T5403 Sin4r
EE LURAMCERA WMT54015 44 R
BRAERRRT, HALE. &—3HREH
BRE, WTEEENIMI. T54015 44 /Y
R F K652k, #30Zk, T5403 SiRAm
S BIAT6Z AR FN40Z K AR

BESRT: BEEEEZE, —%tR EEMN,
I 1S P BRCRE . BRI TURM S EHE
R m. BT T54035frA iR B, &
EREHTURA B REE:, RA T54015 44
REMZZBIER B4 5. ZAERETH X 3+
AR B i AR, BEAEMRE. ERER
LEME R, hEEBEH ST, BR—A VY
FHHEM. W LEERRESEE, A
N T HBIE, B kL ER S Kk

poc.p

boc

B FRBROMASHHE.
No. T5401.FRKkx1/2

Fig. 6 Shunosaurus lii,
Side-wall of braincase, lateral

view, No. Tb401. 1/2 nat, size,
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B5 FRIRLBEW. No, T5401, HKx1/2

Fig. 6 Shunosaurus lii, Back view of the
skull, No, T5401, 1/2 nat, size,
pa




2 cm

B7 FERER. HXEEHNo, T5403, Fkx1/2

Fig. T Shunosaurus lii Back view of occiput., No. TB5408. 1/2 nat, size,

B3 FRER. REHM. T5401 FXx1/2

Fig. 8 Shunosaurus lii, Anterior view of braincase No, T5401. 1/2 nat, size,

MR RE. £8 ITHBILZ T, B “V” 2RREHE, 2E 1 wHB3.
WEARNEER: fHELERRAAMGE L, BEEHEEZH, ARG LRSS
Lo HIEFHSMIBEMBMBILAN LB, SMUA N REBRHEL, 28 VHE1EE.
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FERTE BRI, ERENEN, A—hLEHREN . MBI FEE, £T540184Hk &
W, BRIFRBN ET54035 R4, FKERARRI—&, 265 TR Al
A—ADHELEREFEE, RURESHERE, HEME S LA ZH, ’imE—
ERor GRIEB A, MBI MU

By FRERWLFEFHMRER N0, T5401 FHAx1/3

Fig. 9 Diagram Showing the Skull in lateral view of Shunoscurus lii, No, T65401 1/8 nat, size,

pa
/ s0¢
A ;';, e ! / ” exo
/5//4;;//%/ N i i i ) A \\:\;: fm
/?.‘/,4/ Y i Z ) AL ,/// >-588

E10 HIRERELBAMW, NO, T5401 FAx1/3
Fig. 10 Shunoseurus lii, Medial view of the Skull No, T5461.1/8 nat, size,
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BE: ERXFORBEH4AETHBRHEE. 250k sk at, BA
BhES. FTENERTHRTEE, BROBRRER, miiREask, mak. wk
ARFHER, MESEHET A2, EENERERRELIDE RO, M sERE
Fo REREBMFIEN, SMUMEGLELE, NUEESMERS2AE—-MA, &5
HBETHARERRT. BREHANEHEFLH5E, WA TRETHM ( Musculus,
pterygomandibularis ) i 5. T5401 5 A B B 8 K K& B 2h1052 % mT5402H
T5403 5454920 Bl h 11438 K F112028 % .

SVRE: (WERATS4015 L8 REE NMMR B M e 2 B30, BR—
SN R RE, BRAMI. e BB E5REWRRY . EHKRE RS M LM
BB KSE 3 v N o

BHE: Z2REEHAHECRERRENMEHT401 554, BREBEA 4k HT54035
kA, AL EMm BT ( Camarasaurus ) J. RBE AR PR =1 1 B A (Euhelopus )
MR-

FREEMTE. HF. WHTAR.

MB, SARBEMIERS, SLTEMENES. &£, A0 Rk, £
%2 ALFHILANS. MEEEEHTEE: WM B EIER ML TE
MEREES LHBRA BHEA 5L R T 0. TR HMNEEH ARG
£, SHBREARALH0° MM, TEhRBMm LR, RERE. higa—A L &
Tt /DI R R S A A R AR FLo BRI — k3% 33 & ( Vestigial organ) , i
£ H LB RG HIUBEX—BY. BETI81EENIHMEKES, EHREamE
H SR B0 B K BB B Sk B b R I TR T o B4 5 e B B0 s M7 05 25 KD A 3K
—BE WBHEWERNN: TIRARGEM. S8 RF MIMIRIES 01 B LT 08 0 & b
W, ESHFUR AR R T A EEN, T RAEEEAFES P EATEAM G TR
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Fig. 11 Shunosaurus lii, Inferior view of the skull, No,TE401.1/2 nat, size,
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Fig.12 Shunosaurus lii, ( Mature individual ) Right side
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view of the skull and lower jaw,  No, T5408. 1/4 nat, size, ———
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Fig.18 Stunocsaurus lii, Ventral view of skull and lower jaw, No.TG5403. 1/4 nat, size,
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B4 FREZHBEE. No T5402 REx1/2 @15 FRERKEREF. No, T5401, RKx1/2

AShEE, B HANA ASMEE, B ARG

Fig.14 Shunosaurus lii, Right Pterygoid, No. Fig. 16 Shunosaurus lii Left Palatine. No,
TH401, 1/2nat, size, A, Lateral and inferior T65401. /2 nat, size, A, Lateral view; B,
views; B, Dorsal and medial views, Medial view,
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B18 FRBRBWETHEMAMER, No.T5401, RKx1/2

Fig.18 Shunosaurus lii, Left mandibular ramus, in internal view, No, TB5401. 1/2 nat, size,
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Fig.17 The hyoid of Shunosaurus lii, No, T5401. 1/2 nat, size,
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Fig.18 Shunosauurus lis. The lines of action of pterygoidens musculature; addnctor mandibulae poster=

ior musculature Nc, TH401.1/2 net. size,
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@19 FRARSTHAKKTER

Fig.19.Shunosaurus lii, The lines of action and moment of lower jaw musculoture,
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K5 RE; D, TRk ARTuMM,; E.REMRTHREARMT

Fig.20 The teeth of Shunosaurus lii, No.T5402.1/2 nat, size, A Premaxillary tooth in lateral

view and internal view; B, maxillary tooth in internal view; D. C, maxillary tooth in lateral view

and intennae view, D, dentary tooth in lateral view,internal view and post-internal view;E, Unworn

dentary teeth in internal view,
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H21 FRRZHFHLEDEFYBRESTHEARM, No, T5403, X x1/2

Fig.21 Shunosaurus lii Premaxillary and maxillary replacement teeth and dentllary teeth in internal
view, No. T5408. 1/2 nat, size,
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Fig,22 Atlas of Shunosaurus lii. NO. T 65402, 1/2 nat

size, A, Anterior view; B, Posterior view; C,Venteral view,
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Fig.28 Axis of Shunoscurus lii in left side view, No, TH402. 1/2 nat,size,
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Fig.24 Shunosaurus lii, Lateral view of third cervical veriebra No, 18401, 1/2 nat, size,
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W25 FRBEH[ATRMPSPH. No, T5401, FKx1/4

Fig.26 Shunosaurus lii Lateraland ventral viewsol sixth cervical veriebra, No. T5401.1/4 nat, size,
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HEARENGSHEA.
Ne, T5402, Exx1/4

Fig.28 Shunoscurus [ii The 6th cervical,
A, Left side view; B, Ventral view, No, T5402.

1/4 nat, siez,

prz

B27 ERFRHEA. F+—FHEEMA No T5102 FRAx1/8
Fig.27 Shunosaurus lii, cervical vertebrae of 9:h ( A )and 11th ( B)in Right side view,
No, T5402, 1/8 nat, size,
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B2 ERBLNOEEFUR. No.T5402, Fkx1/8
A3, B.E® C.&5MMN.

- Fig.28 Shunosaurus lii, Cervical vertebra of 12th. No.T5404. 1/8 nat, size,

A .Anterior view; B Posterior view; C.Right side view,

M2 FRARHOETAVBERTAL No, T5402 FK x1/4,
Fig.29 Shzfnosaurus lii, Right rib of tenth CerviCal vertebra No, K T5402. 1/4 nat. sizs,
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B30 FRBRBE—EE, NO.T5404 Bk x1/6

Fig.80 Shunosaurus lii, Frist dosal vertebra No T6404, 1/6 ant.size, A Anterior view; B, Posterior

view; C, Right side view,
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31 F=RBEOB=(A) SRLEHR 32 FREENE—HH.
( B) ZEM#B, No, T5401, RKx1/6, ERM, No, T5401, RAx1/6,

Fig. 81 Shunosaurus iii, Left side views of Fig. $2 Shunosaurus lii, Left side view of
third ( A ) and seventh (B) dorsal vertebrae, 11th dorsal vertebra, No, T540!, 1/6 nat. size

No. T5401 1/6 mat size
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Fig. 88 Shunosaurus 1ii, Antero-lateral views of right dorsal ribs No, TB5401, About 1/10 nat, size
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B34 Z=RBENFR. No, T5401, BEXx1/6
A, M, B, B
Fig. 34 Shunosaurus lii, Sacrum. No, T6401. 1/0 nat, size,

A . Lateral view; B, Veatral view,
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Fig.86 Shunosaurus lii Anterior view ( A ) and posterior view ( B ) of sacrum. No.TB5401. 1/6 nat.size
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36 HREZHREAM (A) 5EM (B) No, T5401, FAx1/5

Fig.88 Shunosaurus lii, Anterior view ( A ) and posterior view ( B ) of first caudal vertebra,
Lo, T6401.1/6 nat,size,
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Fig.87 Shunosaurus lii, Left side views of

16th caudal vertebra with chevron,No T5401.1/4
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Fig.88 Shunosaurds [ii Lelt side views of 25th
caudal vertebra with chevron. No. T6401, 1/2. nat.
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H39 FRFEHENRMS ‘BR” Z£MW. NO, T5401, EKx1/4

Fig.89 Shunosaurus lii Left side views of posterior caudals with dermal tail spines, No,
T6401.1/4 nat.size.
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Fig.40 Shunosaurus lii ,poetero-lateral views of first to fourth chevrons No,T5401, 1/4 uat,size,
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'TE4GL 1/8 nat, size, A, Front view; B, Back view, radius and ulna, No, T86402, 1/10 nat, size,
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B4y FREFRHEMEA. No T5402,1/4FK

Fig.49 Shunosaurus lii, Front-top view of Right manus, No, T5402. 1/4 nat, size,
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Bs5 FRERNEMEATM. No 75402, RXx1/4

Vig .55 Shunosaurus lii, Top-front view of left hind foot,No,T5402. 1/4 nat,size,
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BT RAZARTHETET, HERTREA12~13K,

RTFERBENMAEET LHZR, BMBERERES, RMBE—EM. /KWLM
RS, BRRIALRPREENEGLEL, eMNEEEMEBEXBRETE, ek
W R R ENEBBEIFTRS. FABERER. BATERHLNFEMAYZEE, BHEEH
k¥ps HMBARAFRITNLG, XA ZH LB 0. H L REdm, gl
AXRRRENMBREELE, RABAL. BB IENT54015T54025 L T5403 544
BZER B PR R IRE.

T5401 5 FrABM LB B LG A BEL R SH2S A AT kST, T &l
ALUEEEBTREES NS HAE A2 MR, LIS T RNIkEREL 4. A%,
LR R R E R E S, THRBESTIYRES, BRI, Btk mrs
B RHEBHHBRAESTH EFNSTHLEREH. ETRSEEERE, FRANEEH
o FRASIEEEILFRD, BENBREBRPRE. WRETENARRE, A4 k5
K, AT ZRAMARES. FROEENHE, FRRTEEH. UM
FRMIE TR, XVEGEE. L TARMEEIIREK, THEL FEEH bR
%o MIHFNTES M ERERE. nT5403 B hA R B BUR LB R T 5y JE T
WK, FHGEFREZE, mAE. FTEOSEREILELARRL B SRR ILA
ANABE . Hdk, RAEMER L. TR ERGT &, A EXRERVE, T LS TR MATE
DhERFNTE AR L b SR B B

ELLLRERHRE, RREMEREMEZABE —E R RREFHTHE, o
FHHRRERrE, SEAFSIEERELE, WONHRE o MRS 5ikkzE5
O . WRMSEANHZXHREAMIG. FREZ, 24084, @D BN ER A
o MAFREERRZEAEL 2. HHNERE, RRESEBERERLWALD 2R, B
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BRI R T R SR S T A R o T RSP PR S A s L P2 A T R
Ui AT R R AR B G, RN BB M B S5 Rk
PRGBS . M4 B AE, BIESHRRMESS 24

SRR B A 5, SRR AR SR e Z AR — 22T e AR AR R A SR IR
50%gaa 2, EMERMANRES, FTEARER. miffA Rt ass
Pekes @, A FHHEAL L. BIFER AN X RAER R, HT 6w a sy
o THHRRAEMNEM BRI ILAWHEAREE, WREN RN OB RTE. BE
W AR T — R Ul 24 SR S B AU R VB X A B e BN GRREE A R S R K. (X
{0 TG 30T i A S TR AN B8 PO B TR A R B KT R AR R R AR, T TRORE —RE
LR A R BEIR R £ o

CA_L AW B R SREA R B AEA R R B R, AN RREE R R Rk, B
F BB LR B T, PR E fE— R YE B A B, R RN TR AR AR
ZRMETE S RENYIE, FRFRMESH QAR MR, Bkt B 6 Lo A se . in
Mo XA LARE LR B A ERAE TS BN AR s T2 B RERD R R AR TS LA SP R 2R 4L

wREFEDDE AR AL S, REERSRIZEMFRILEG, (ANEERRE
JURRZ ik oy KRB ) » XBRARMNELEMS 2 Bk —ERE M. mREMNBZD
P EHREN AT LS RAE—ET S, RRELTREL DM “HE” #F7%5E,
W2 By e AL A, B TR LR — A @R 3R, “¥e” WILFE CRRIBRRY k. H
B, ATHABRREEeEEE BREHR, &3l TRESRHTEETIRHER
fE—s BRI AR A L EI.

i
1]
]

8. XTHEMESTRAENLAGEHNERARR

EEMBEER BT, FERIKEEH (FHEME S ) M8E U R 24
PR (VR AERE ) Modr, INAEE I AT T ook 5 i 90 £ 1 ok K8
g MR B, CAMR T BEATAY 2R M 3h .

B, BEHLEEBREY, WEHKREZ. WRILuiin IRIEX, £k )EImam; B
by THME@L; FREEK, BER. MkEE, B EHRTFHIK, XETh 2 ik
3 W B EEREE. ALZFFNVEFERRKOFFHLITERRE ( Mamenchisaurus ) . 3§ J¥
T AL, EAPIEIERBERERTIREER G h. RFEMERLEHES, AR
FHEREABE SR LN ARG DB IR R EEAL, PR R ETE
AP K EEATPER . RTRBEBBEENET (FRABGRH=Z52—) . 4% ek
AFITRNBEA ARG T BAIMARDZZ NS HELRMWYEIL, MR 0 a s BEa ik
BEK, BhAEE, ARTBYEEAPEE. MBEZHWEAREL: S5 By Rug
5, BEAWIREABE, XAULH BT ML W EAF LG,

HHEBRMABE RN EHAES, BMEMeREFER, BMEER, BALE KW
st MBITE LS, EREAZEfTER, MoEt hK—RhZ o ER, w040 3N
&S . SEAHMIEE MMM NEE, = AR, X5l BB AT R A IE = Sk ANk
AL, AEF DR IR R B AR Ao BRI S LT, VI R e A
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RS R D F B R A R R R I LI B, TR o
e, Fe O R R Sk AR B, M M AR P e 7, SRRk LR E i
SR TR oy AR, BRI, X T RN RENGE i E A bR
Wls IE Gl RIEA RS R kM. REMEA ). FEHRES, XebifEkER
W LD Py AR RE TSI TSR PUEE T b IR B AR, ISR T A,

DROF T, FEHMEGNRRELE, Mk, UINBERRBHIRINMER
WIS, XAFITHM BT RZ . REHREA R SRR KRG
KRB RCARN “Rar” . XHRSRRBHAAHRR, B2 HLEIHENAT
—EHIBIRE o X —Hoxh th VSRR AT By T RERE L.

FACGKT TR E2 8, EHINABEUEED AT, KEkE. WBERTER
e, WEBIR. XA ISR K BRI VA I AR B — e 7R A £ e s DA 2R 1986
4, BEBHINE R B —REBHET HRRR, Her Pk ERS, WEbERE” , i
DISER Ry -S4 hix —~BREAAE AT BEREN NS, X - RBREEEMHRARHY
'Y o HHEXFFX—ME.

S BRI R F Fam i R AN G B R R F LR B R WAL 38 F Al E- R L
TAREARZEs b6 Fr Ao Pt LIN BE B, R UE B R B B S B R R B UL BB R AULLA R R W
AT, FTOERIMTHEREEL. mibEEHEEMETRERT, EEZHETHE
ARIBHREIRE . XA SR e, WU RS ERER RSy, W
BELE A1 0 B3V SR B Sk P B R TR 5

B TR CA R RIS KWLM RS . S5 i 3]
BRI, BHATSRA R,

IR AR R 2B AR B FH BT R RIS 0B R4 B IR,
WAZA M. (1) RIAFEMETM: (2) RIAMBREMEM: (3) 58 T 4. M
RIS #, HoTRIWEBRERMN: AP AGRAaR, LEX RiRL4AED
B WA 7E 2 PEMNRESR: BEENLGERGELS. EREPRTER
WRBLEUSNS, THRENTARIETCROBELSE, k—%e 2 Suk ARERER
Fo XEMAAMURG I BERE, BHRbORLEBRAL. XRUIXERE (RIBR
BRI ) KRR G, JET LU AR BRIl £ 50 33 sk i 15 T - o

A M — BRI CAR R T B0 P s SRR T R 208 KRR HT
R, WHATRNE— WL RERE, MmEK, KEFEE. &YNIREE MR AR
TEEAT Y IR T o

LT, A& LRI BERRER T RPN, AEEERBDEHERA XK
TR W IR B — R AP T R, BEATSS, DARCHE bR RR RN SIY.

KTILEBLERAMERERAE, RITEREEEFSHLEFURRE B, T5401
SEAZRTERBESRBEHANR KEMEEEE LSRR F—, HEHE
BREA, AWMEMREFESE LR TEBHBERE: EREBERERMMESER MK
SBeEG, EllFEEdEl, XXMMANTRIALHAMCRFRA—ENSE 0T, W
BT (E 3R AR A IR R R A BT R, ERRAHFA GRS TR
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E57 EREZHEMBR. No, T5402, HRKE/50

Fig.57.reconstruction of skeleton of Shunosaurus lii,

No, T5402.about 1/60 nat size
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APTT5102 S kA, (R T SRR R B A, W B 5e s SROIME R HRINI% itk 7
B Rl B 49 1 A “ SR T T POE IR AP B A SR AR S S T IR R O Y B B S
5, Wkt BanA T 1w & e b KRR .

PRGEHRTE BRI AL, FEEBILMGRTHERNE TR, XRBLEEFR
B HAZE BIZh, BTRAA BIL T R, A AR TG M. BT
DEEFELERH L. YARHESRRWEEN, MANHSRuEET - MERR
ABERMMMN LT —F. RRWEBHATED, HEmXMARAR. ZHEMEEDTFE
MR SRBEX— 304y, LT LITEN, EEMMNBEE®R L HEPHER.

58 FRAZHEHEBE. No. T5404, LAMAEI/50

Fig.68. reconstruction of skeleton of Shunosaurus lif,
No.T5404, about 1/60 nat.size,

AT ER AL MES, FLURNTET 04554 REAMLICF Rk T &
M. CMTERLER M L&MW, EARRERAETIEA BRI F T E M, ANk
DEZE LA M SO TSRS, RN AR RETT, LR himnd i,
REm R n b ERES, S AR WA D (A58 ) EAFBNX 5 8 s &
2o
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—. RiEEGUE

BEHiER ( HE ) Protognathus gen nov,
BERSE: DER R
REESE (HE. Ffh ) Protognathus oxyodon gen et sp nov,

BRERE: RERGRERIEX - T SRR, T EAYRE, SRR
AR IF 5 AR R R AT AT ARG o protognathusEhs T BRI M IS IR 0 R 4, “prot”
Biate&H;  “gnath? SRR, oxyodon WK TiELHIAIET, 1EhFh £, “oxy?
Htis  “don” JyFK .

HFAE: P AERDR EARMT IS . A ETE SR, BUmA S5, A ke, g
FRWFEAR. W TE&Pam LT . MoK, GEE190ME. REdmmde, &
W, FiERE R, & R4—5 BN/

MR BRIt R, R — /DN, A 4B HCV00732, TEL

P e AU EE R LA TIbBREAs bk Pt

A

o

1. #RHE:
— e BT b &S /R AR B IR A 2 T ARS8 B . FRACRAE T H K QR WM. 4

BHCV00732, P iR R — LR, MW I9MN A FLLAST W Bl 5 4G 10 4D S 25 1 B 3%
B —SRBMMB. EREFTRAEMER, wMERBENWETES kML, LATE
B T LR B R R LL R SR, A TS ABUEEAUK, mEMBIM. G L4
MR R R A N B T S8, R RETR IR AR AL 48 X (K Wi, EEMET
Peo ZERHENRAERIONE L. AmAJLALARRIR, MIE2EREY, EREEKRED, %
LHEREEEIHEERMER. EEFAN, &S0 THE —HFanEddld, BRE
B 48—l BmmA ( SERERERTH ) FIL 2. 1EX Sl AT
T — R RBART LK MR E. BN FEEALBRE, T&2H. A48
BREBRANGERE, A-&0Ea. TE&PRERRhN LBl (kb)) . TR TS
HHE, AAEHERRE. WEHIMIMSI Sl FERTsmA SR TR, RIS,
A KHNIE ML SMUIEER, REREHLH, W E&H —HbhidEsRl.

Fif: SHEREEEGE LMEHE, EEENE TRARLIOAL S AW G, mEE
IOANCURRRTE, WHFEHAH/DRR &R A L. (e L1 EX — Wil & & 2D
F194, HI9ALA ke MNEHLMEEEMBES I Bk M S ERMERLN. REMED
EREA LRBEEEE, SRS, AMEF. EEER, GEBREHEIIK, ARaEmE, T
BT o FATRAT LA B K/ AR, FNRTREBRRS, Sl
B, WA WL BRI T . AN, HERREEOIR, BRAA4—-TITL
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SRR B R NG 38, WA SRR 5 1 S . ARSI R R B R
WA, . =, EILRNHE, Bl EeRAKH, CH G B BN, mgA.
+. FZ FAGILABRREATFHKH T 0. HANMTREAERRILWELELR
Rzh. XY ERANEFEAERED, B ANGLRERILPEERE, SEREGE
MR A gk ek (F MR, BLekng R MR MR . DEHERERmR 2. m
WL S BHE ZRGERHZI A CHRE. Mk SRR 15 7615 3L rp HE51 o 0L B B L AG
WEMER, KEATRBEITHEEMERNT, MARREEFHINEFERM £ ( White ) 4¢
ANRHE ‘B .

2, REER

XHPgRICV07324n AR B B K 1702 K EH, &R T—HbbBIERT U B2tk
&, FEHRELZEHERBIBIFMEATRKURBE R Lar-uiREouERa sz
o HhEZEELAATAUMIEEIBIEERLUGHE “HiI4A AT RIUSEL R EIN? &
AT R H R r A R, WS BRI E TN 5CV007325 Al ik dE
HRM. BB EAE, MaimiltbEd k. HE % L B vATHRES L. F
k2 ARKUEHB LSV DRI AR, BT R 20 & 5 M s BT e R0 15 183 a2 i 3k
—F W5, fud AdFEFE, BINAX R THEEE (FILETE ) SRR EE AN
Bl BiFSHh 5EMHEMEL. LEFESRERGIEET (82300 5% F K48
EETH=&H, RERIOE,ELEI PGP EES. Niotr, EBHERKTRERT
ik SR HI R WL B R S R .

BT —sEEE, &SRR (FEE) LCV07325 A ik BT S 7asa ko
BARKNEFEMES, BEFIER, FEEHZ, GPBALRFHHSERBATALUZL,
{BCV 007321 B Al S By 5k , HeF el k5, B LS NRI Z R REI T, B4 %gh
Bk, X-BARSBNETEAERNEL. Wit, MERKHEE, CV0073254R
ARAEHETEHRER. BRifi, CV007325in4k 2 —hFER & L —8il, BEK
SRR L ERSL R A RIEIE. HX RN T LERET, FRXHEYRLEG, L= Thik
Fit. BIB\XERL, WA ETREFRUTR RN LGS, AT TR 5 5
%2 o BT A H B ILEFECV00732 5454 I3 F 1K R ( Cetiosauridae Lydekker 1888 ),

@5y REREE (HE. TR WEFHME. M CVoors2 RERx2/0

Fig. 69 protognathus oxyodon gen, et sp, nov, Left dentary in intnurnal vicw No, CVEI782, 2/8 nat size,
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AR by EREESL, DLAEE SR S BAb IS Hoag it sl R MR 5T éie BrEAZRA
MR ELESENR . AE BT BATOAA SRR EFHRE S, FCEE R
CEBI—FREF, AR EAL ( Protognathus oxyodon gen, et sp, nov, ), iX
—HRRBZAEHE, ETHEHTEPGZHERHE—P R IAMIER,.
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KTFERER

R BNRERD L, LHER—rhik DHE— AN b 2 5 S RI0 TR Ik o F B 3% o

RIEJE ( Cetiosaurus ) RE AN EEE =SS % B3 ( Owen 1841 ) Fr#ts KB EF
(Cetiosaurinae) - fyJanensch 1929%:t <y, AT LTFE/R (Steel ,R; 1970) FrZ iy « i B H > X
S ZE R 4 Ze BT i, AR B R I KR, R BB H B (Lydekkery 1888) ¥ &gy T—/MK &
Frs Wil HL ( Seeley 1874 ) FELHTH(Osborn 1903) I FHSL L4k H (Cetiosauria),
BT R ERMM B RIAR S, HPREELERREDBOF G M TRELG LB
W, LMEBZTRTHE. Ei, STRERR SR bRk — & HARFRDR.

L2 W2 ( Sauropoda ) [y AL, HWLMIBHRMER 2 b, RN RE,
#ndanensch, Nopcsa, Huenef AZEAENTH4 RA LR L, X EI# K05 6, MEARA,
Je B WM TFIL A, WA ILATMLAOBE & 2 (Brachiosaurus) fR A3 ( Camarasaurus )
FHIHI fE— s RSB, YRR T, KISMTFILE /D, SILELBTMER
i (Titanosaurus ) FFE A2 ( Diplodocus ) sy fEH—ifl. #ATIN 20 BT F LB H A
W BT R B RS R — bk PR IR B R IR A o B bk B B R B R B, IEM
SHg (Romer 1956 ) $FHAY: XFhorRHdksgsd. FAX—2RRERIE — L% 3H
Jetr KA e B B R B L T A b B A TR RN X 5 BEERD
TR, HIAREREES . (AR BIEM 1956 BT « T s R RS > BE R
G RORE R gy 10 CRIREN, MEERYY NG RIFILE R, WEARER
i AR ESRE, AR FREEE, MERILESAE: FRARMEw
BRMARKRE, RERMR; FETEmNELS, S5 BREEBERHEILBARE, B
TaK” f—KkRIF TR AF ( Brachiosauridae ) o Jeipil “hFE K, WElbBiERHG
4188y BUEM T A LSRR, HBESUAY s &I, kBTl P& &K
AILANIRAE 7R K Ab i B PUBRERILAS, R mEMEA FRSER s Mk
St % H o AT um R MERTUIRY s SR 0 H 7 9 — KRB, BT E & Fi(Titanosauridae ),
AR TR FIR G 55 SRR, VAT Bt Ml /RN LEE < WBH » e {5
S RBUH RN s BT CICBLRE RS, SMUIFILR, AbsRALA,  CMBRBERTNE — BT
TR fESR ) B LAUEOENY R VRS RE, MEas, —R B2 IE Wi b
wfs Sk JaimBERE, HE-REEH, MBNILEREZSAY, FEAREBHARE, Hps
BRARNRE, RAERIUIS, JEIERe ISR 9k B R RIS, 2 AT A M LA
¥ ARE LR/ R Y B~k TR ER ( Camarasauridac Cope
1877 ) s HApatd « LB VBT I . Sleitg Fiel: af R8E . R2A1D K
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ShEILb, ASRETRA, JUFRLA, BEIILAESES, d AR, B BEERRE, &
ViR AE T T eeeeee” fy— K 3EHE, T MHE2HE F} ( Atlantosanridae Marsh 1877 ) . 2
R SUEL, B R SRR TR AR (B2, AR ERERHIL ) 2, B
EERALIEE R AN Bb E T LR R E W I R B R AT R T B AR KRILE
BRI GEAHEI04 U B S B R R R4 U LB ERERE,
ABHISRNT54015MT5402 5 Fr A Ko Sk B Ak i s, 3 A 020 i AR A7 19, Bk 5b
T5403 5 FrA RSB A LA LS s B ik 20NN T 7285 Rk M TEE
(iR, ENBRGIEERIVBTEESLSTARERNIERN; o, FRHLTRIL
B TCSEHB AT A IR 2 Sk B 1 2 TR R . AR EIAZE R B ( Shunosaurus 110 1983 ) #k
TERTRE TR T BRI\, FHIN WBREEO8 . Foie 2 b 2B R
AFRERERR LR T ERE. (BETRBRR, FEERe 2 BRIRE LR
F kB FURIEES, BEBRK, BRELEIE T ) Bl 20k 2k 5 TR A 254834 LE .
REETRE R FERHE B BS80S BABE134, FUR; [EiHilEhges, #
RN TR R, B R A W B 0 B, BT T R IR B2 AR, R s . BARA
SRR MO Y, BARATEBERY Y. T ENEM R, M2 HME, XEER
R, BERTHEAN S X ViRENTRGHEHIK, WERE N, THiAR EERMRY, e
BRAS, EMTE RS AR N kA FER R T RIABNS . BIFZBIEH
s IRBRMAMTREK, EAKRT % BE 0K 48 SR, ARk A ILE
flo HEEAUMHILEER LR T BFREIEFRTEHORE, 19RHA TE&HRKE, REFTH
ART WA, EURA Yok, MHULRSRE . MIET RN E T AR, Eimdknyik. BE
Wms BERILB/D, BRE T IR, MR ARE & B BE, ShERHHES
W, MEMARELD, SFTFEREER. Wi, BIOEE FRERNBLL LE SR
RSB AL R iE R ERE R, HERE D, kKA km (BETHRPML. 66,
VIR, B RSUTILER, EMSTHAEE. AL PSR, KNMTRETFE, Kb
ShOIFFILARN: e AL AL IRIER TP EMEMEH =A% MEFLER, A
LT EEIEs HEERANBA. SFLRPTERN-EEENES, LI )5 EEEm N
WA Fagbskss, THXER. FEBENE, BEKs k. FTaEsREK, Fi&
ML BT EMG4EST, BB R TR 18E 198 T A5 Btk w3k 2 1, i [’ I & 2K ( Zne
Complete skull of Camerasaurus lentus ) BykGERY5, MM, LKL LS (LT
R ) M1.5f%. MEARE, W LB TEEIEM. MR &EL, LM)E i bEiF. ki
SMUTFILESSS, srRRA AL AR, SR ERILR, TESLIGRT IR, B S kG RIEBE=
falt, JHBBE, TOUT LR, THXMEtE. k. TS SER. FEEERD,
B TSHDR B AT, WXk Pm.4, M 8—9, D 13, Minnf A HETRERKEE
FefETO i S I 208 B B B3R (BB TR ERME L ) MIRIE Sk 24
o, Bl P T MG R R R B 50, B L EmRTs, M. Wi
REFS, W RS RDRACI T, AhEILR, SR, PN EILLTFRA R RRRIE
Sl S B R, BRI RREBMTSEERREERPX R ERERE
BAZ, 270, BUEMAER, AR R, SRR EM. FariiEed
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G TS AU TR I Ak SR RS Tk TR K
Bk, ZW AR E TR BT RIS R M I PR R B (REERIRE BB ) Bk, b
T B — R LRI EIR ( Steel 1970 ) LARITRAEED— AR, RE X ILF
BiE. BB, WBARE. FENBH— KRBT IR, XEo R MmamEm

Hogg, AR B RTTE PG ) 2 Hh & B 4D T 05 7 R 20 # mﬂfﬁﬁu%’eﬁi%aﬁt—ﬂsthﬁﬁd\%c B
fur: A ZEVE) A IR B LD REA R AN AR E, FHRRAKE, FRER
BIANAENIMAER, MW Hans X, fEHREMKIRS X, Bl ek mERR
BAR%, FREERE, R CHTHEREHEEH. HEEREN)ZBR—-BERATAR
DL RR S RNDITRER LGB RAALIGOUTIZE, (X maiksX, hEE
RHER PRI Rl 3s, HIFEBRER/DMAEBSE, MARERE. kBhEHRKRESD
By, B2k,

AT UL BA (R B A 5> iR N BEAE B H Wi 3 00 R B 43 RS, LR B (B T B e A T
B3R ANSTTREMB RN E. U ISR ER KL LE FRA LEEIE, KIF
BT BAFR BT AFHR “RE" . NERHHERE, RUREEHBLELTHRE, U
WA AR SRR BT ) MEZRSRERMETEME, FbdR R BCFRE TR S
TR AR R B R, 1EA—AIK AR ( Cetiosauridae Lydekker,1888 ) 17485 MR K
DR — Ok DI — i B Rk, HRRESR, MIEIRT, FhEkd
SR, F W ER S TR, A S, e SRR 5T 25 00 B 28 0 i B
R (HOEMIZE ) ZRM—RKRFEHGHHEEK. IRIKZT R AAE, SRETHE—IH
ito -
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THE MIDDLE JURASSIC DINOSAUR FAUNA FROM

DASHANPU, ZIGONG, SICHUAN

SAUROPOD DINOSAUR (1)

Shunosaurus

Zhang Yihong

( Summary )

A primitive sauropdo-Shunosaurus lii from middle Jurassic of Dashanpu,
Zigong, Sichuan is described here in detail Although some material about whict
was reported in the past secveral years, but they are not very perfect, Morc
recently, according to a large number of well complete specimens found by the
Dushanpu Dinosaurian excerated Team of Zigong, Sichuan Province, this paper
will give redesription some revision on the features of Cetiosauridae and
Shunosaurus,

Suborder Sauropoda Marsh 1878,

Family Cetiosaburidae Lydekker 1888,

Revised diagnosis;: A medium size, primitive sauropod Skull comparatively
low and relatively compactly built; The ratio of length to height of the skull
( including lower jaw ) about 1,6, A pair of external nares in the up-anterior
position of skull; The orbit broadly triangle in outline in mid-posterior part of
skull; Supratemporal fenestra relatively small, sub-circular; Quadrate inclined
forward, lateral temporal fenestra extending forward below orbit, Mandibular
foramen small, in middle or mid-posterior position of mandibular ramus, Teeth

medium size, relatively sharp-pointed, and more or less spatulate, The number of
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tooth relatively more in upper and lower jaw, Dental formula; Pm 4-5; M 17-
19; D, 18-21 Neck not greatly elongate 25 presacral vertebrae of ncarly solid con-
struction, the centra not cavernous_ 12 cervicals opisthccoelous, 13 dorsals,slightly
opisthocoelous in anterior centra. the middle and posterior dorsals generally
platycoelous or faintly amphicoclous Neural spines generally not furcate; 4 sa-
crals, with developed sacricostal process of yokelike Pcctoral and pelvic girdies
solid constrution, Ilium low Front legs two-thirds to three-fifths the length of
hind legs; radius about three-quarters the length of humerus; tibia more than
half the length of femur,

Genus Shunosanrus Dong, zhou, Zhang 1983,

Orignal diagrosis: As for the species,

Shurosaurits 1ii Dong, Zhou, Zhang 1983,

Lecality and horizon: Dashanpu, Zigong city, Sichuan Province; Lower
Shaximiao Formation, middle Jurassic,

Diagnosis ( Dong et al 1983 ) A medium size orimitive sauropod, whose length
may be up to 11 metres, Tecth spatulate and slender, Presacral vertebrae solid,
not cavernous, Neck short with 12 or 13 opisthecozlous cervicals; anterior
cervical! centra slightly convex anteriorly and shallow concave posteriorly;
plcurococls small, gradually becomeing shallow and disappeaning from front
to back on the lateral curface of centra; Neural spines low, with weak
bifurcation

on last elements, 13 platycoelous dorsals, no pleurocoel, dorsal neural spines
high, Lar-like in anterior ones, whereas plate-iike in posterior ones The lamel-
lar structure reduced on the ncural archs and neural spines; hyposphenes prese-
nted and located below the post-zygapophysis, The lengths of cervicals are
1,5 of dorsals, 4 coalesced sacrals. possess developcd sacricoastal process in
yoke-like, sacral neural spines unccalesced, The pelvic girdle is typically sauro-
podian type in comstruction, iimo Lones straight and comparatively long, Tibia
approximately two-thirds the length of femur,

Dong and Tang(1984) made some supplement on the material and features of
Shunosaurus 1lii,

Supplemental material; Including a comparatively complete skull and a rather
complete segment of caudal vertebrae, No_ v 7261, (IVPP),

Locality and horizon; The middle Jurassic dinosaurian fauna from Dashan-
pu, zigong,

Complementary features, Skull rather heavy, with a pair of external nares
in front of the face, Teeth spatuiate in shape, The construction of presacral

vertebrae solid, cervicals opsithocoelous, with rather short centra, and smail-
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pleurocoels, neural spines low, Dorcals platycoelous bearing highly neural
spines and reduced lamellar structure The length of cervical centrum is 1 5times
hat of dorsal, The anterior caudal vertebrae are moderatly gplatycoclous and
posterior ones becoming amphicoelous, The chevrons forked in the middle caudal
region, 13 cervicals, 12 dorsals, 4 sacral vertebrae, The limbs graviportal and
rather flat in cross section,

The supplemenlary material and revised diagnosis of Shunoszgurus lii in this
paper is as follows.

New material; A fairly complete immature individual, No, T5i01; and a
mature individual, No, T5402, together with a well complete skuil and lower
jaw, No, T5403,

Locality and horizon, Dashanpu, Zigong; Lower Shaximiao Formation;
Middle Jurassic,

Revised diagonsis; A medium primitive sauropod,maximum length may be up
to 12 metres, Skull relatively low and somewhat heavy; The ratio of length to
heigth of skull ( comprising lower jaw ) is abont 1.6, A pair of external nares
in up-anterior position of skull; The orbit broad in putline,situated on the side
of mid-posterior region of skull; The antorbital fenestra and supratemporal fene-
stra are small; Lateral temporal fenestra narrow and long, Quadrate inclined for-
ward, Lower jaw relatively solid, Mandibular foramen small, in middle or mid-
posterior region of mandibular ramus, Teeth relatively slender and more or
less spatulate, Dental formala; Pm _4-5; M, 17-19; D_ 18-21, Tecthr in upper jaw
relatively slender,with eonvex external surface and a longitudinal cepression ciose
to the posterior keel; a very shallow concave on the internal surface, Unworn
teeth possess some little feather 1ike streaks, as a result formed some small
denticles along anterior and posterior Lkeels, Dentary teeth differ from those
of upper jaw instructure, The crowns relatively flat and inclined to inside, the
unworn crowns are gently convex on external surface and relatively cven in
interior, where bearing some radiate streaks, there arc 2-3 denticles at anterior
and posterior edges nespectively,

Neck relatively short with 12 opisthocoelous cervicels and shallow pleuroco-
els on the centra, which gradually disappearing from front to back;anterior cer-
vical neural spines relatively low,the higher ones presented on mid-posterior cer-
vicals, 13 dorsals, platycoelous or weakly amphiceolous; ths cervicals are 1,2
times the length of dorsals, Anterior dorsal centra lacking cavernous structure,

neural spines not furcated, bar-like and extending upwatd, RMiddle and posterior

dorsals relatively high,with centra of comparatively depressed; the neural spinzs
S b4

tairly high, plate-like; 4 sacrals, neural spines rather high, plate like, the
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cccon] and third oncs coalcesced, bui (e first and the fourth maintained free 44

cuaudais, anteriov vertebrae short and high; whereas become moderate cylinder-shape

]

¢ faint amphicoeious from anterior-middle to midposterior region, the neural

(3}

spiines high and bar-like,reduced to low plate-like to backward, Posterior caudals

plit-cozlous, with small cylindrical centray neural spines Ilow, rod-like, In

“cveral last eaudals swollen ratidly and forming “tail-mace” ;in addition there arc

»

o pairs of little caudal spines, being anlogous to that of stegosaurs, Sternum thick,
ciliptical, Coracoid comparatively round;scapula relatively thick and slender,
Ilium low, with a developed pubic peduncle, pubis relatively broad, blade-like,
with developed pubic foramen, Ischium straight and slender,

Humetrus two-thirds the length of femur;radius three-fifths the length of humer-
us; tibia about three-fifths the length of femur,

Humerzsl deltopectoral crest developed, 3 carpals; astragalus massive, anterio:
crest comparatively high; calcaneum small and flat circular indorsal view, The ¢
metacarpals and metatarsals short and strong, The phalangeal formulae of manus
and pes respectively: 2, 2, 2, 2. 2(? ); 2., 3. 3. 3. 2,

Although Shunosgurus shows a lot of primitive features, it belongs to sauro-
pod and represents an intermediate stage from prosauropod to sauropod, The
classification of Shurosaurus, in our opinion may be referred to Cetiosauridae,

The description of portognathus oxyodon
Cenus Frotognathus gen nov,

Diagnosis: As for the species,

Protegnathus oxyodon gen et sp nov,

Diagnosis, The dentary thick and heavy,anterior portion spreading forward up-
front,the upper edge gradully reduced from anterior to posterior; and the lower
border relatively contracted in middle part,K The Meckelian canal quite deep and
long, comparatively close to backward below position in internal surface, The
number of tooth relatively more, dentary teeth 19-20, which being somewhat
similar to that of prosauropods,the crown relatively little and slender,somewhat
isodont and sharp-pointed, and more or less spatulate, comparattvely flat, The
vertical mid ridge is very faint and hardly indicated on the inner surface; there
are 4-5 denticles at anterior and posterior edges respectionly,

Material; A comparatively complete dentary, No, CV0OO0732,

Locality and horizon, The lower Shaximiao formation, middle Jurassie;
Dashanpu, Zigong, Sichuan,

‘The specimen No CVOO732 refeted in this paper is a rather primitive sauro-
nod  dentary, zbout 170 mm in length; possibly should be Iclassfied asa primi-

tive sauronod, The mandibular ramus or dentary is heavy and soild, based on the
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differences in shapes between Shunosourus and abvancrd sauropo, we tentatively
refer this specimen to Cetiosauridae and name it as Protognathus oxyodon gen et
sp nov, Further discovery and research work will justfy the foundation more

manifestly,

Discussion on the Cetiosauridae

The Cetiosaurs include a lot of medium to large primitive sauropod, mainly
existed in Jurassic, especially in middle Jurassic, The specimens of which were
discovered relatively scarce in the past, especially the skuil was inadequately
known, Because of the number of cervical vertebrae, neck not eciongate or rela-
tively elongate, the ratio of the length of cervicals to dorsals, and the l!imb
proportions,some vertebrate paleontoloygists thought Cetiosaurs had close relation
ship with Camarasaurs and classified it as a subfamily of Camarasauridae, In
recent years,a store of material of Cetiosaurs were found in North Africa;India,
South Americe and Sichuan,China; especially some well complete skull and post-
cranial skeleton of Shunosaurus were found from Dashanpu, Zigong, Sichuan,
After the investigation of these specimens,we have known more about the Cetio-
saurs, and cosidered that Comarasauridae can not include a number of main
characteristice of Cetiosaurs, For example, Camarasauridae; “Skull relatively
lighly built, with large openings separated by narrow partitions External nares
large, discrete, and situated anterior to the erbits, Premaxillae expended ventr-
ally, Snout little developed; if present it is normally low, broad and sharply
demarcated from the posterior portion of the skull, Quadrate generally vertical,
infratemporal fenestra of broadly triangular shape, Dentition typically spatulate
and usually extending well back along the jaw margins, Cervical neural spines poorly
developed, caudal centra amphiplatyan, Scapula characteristically short and
expanded distally pubis and ischium broadly articulated,the former elementbear-
ing no ptrocess for the attachment of the ambiens muscle, Ischium forming only
a small portion ef the acetabular boundary,” As for Camarasaurinae, ¢«Skulil
short, Twelve cetvical and dorsal vertebrae; «...Neural spines relatively low,
posterior cetrvicals and anterior dorsals forked,” &Camarasaurus parallels mem-
bers of the other sauropod group in splitting of neural spines,” As also a
representative of Camarasaurs——C, lentus, its complete skull is short and high;
ratio of length to height ( including lower jaw )of skull about 1,5, Teeth
spatulate, large and robust, relatively few in number; Cetiosaurs generally possess
25 not cavernous ptresacral vertebrae, neural spines relatively high, no bifurca-
tion in posterior cervicals and anterior dorsals; middle and posterior dorsal

spines highest and plat-like, Because of the postcarnial skeleton of Shunosourn-
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with relation to that of Cetiosauridae ( or Cetiosaurinae ) , hence the skull of
Shunosaurus are thought to be closc rclationship with that of Cetiosaurs, the
main features of Shunosaurus skull represent the characteristice of the skull of
Cetiosauridae, However, the Shunosaurus skull is relatively heavy and compact
built, comparatively low and flat; ratio of lenght to height ( including lower
jaw ) about 1,6, The quadrste inclined forward; lateral temporal fenestra narrow,
The tooth sount in upper and lower jaw is numerous ( usually 4-5 premaxillary,
17-19 maxillary, 18-21 dentary teeth ), and relatively little and slender, some-
what isodont and sharp pointed,

As memtioned above, Cetiosanrs bearing many primitive features, it should
be represented an intermediate stage between prosauropod and sauropod, But
Camarasaurus existed mainly later Jurassic to earlier Cretaceous in age,and it
shows a lot of advanced features, According to these considerations, I suggest;
Cetiosaurinae should be separated from Camarasauridae,as a independent family-
—Cetiosauridae which represtents a group of camparatively primitive sauropod,
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B R o B
(EXPLANATION OF PLATES)

B I
( Plate [ )
FERBERBEENERLEENMR, SETETAMNL,
No. T5401. ik x -
(Shunosaurus lii (Immature individual) Right side view of skull and interior
view of mandibular ramus, No, T5401, 1/2 nat, size, )
R I
(plate I )
FERBERBREN R KBTS BRI,
No, T5401, JEH:X%.
( Shunosaurus 1ii, ( Immature individual ) Dorsal view and ventral view of
skull, No, T5401, 1/2 nat_ size, )
BRI
(plate K )
B RHBAEN R AR ST SR A R,
No, T5403, ﬁkX%.
( Shunosaurus 1lii, ( Mature individual ) Right side view of skull and lower
jaw, No, T5403, 1/2 nat, size, )
B iR IV
( plate V)
ZRBRI AR 5T O TSR0,
No, T5403, L%'Ijtxii;.
( Shunosaurus 1ii, (Mature individual ) , Dorsal view and ventral view

of skull and lower jaw, No, kK T5403, 1/3 nat size, )
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BRE V
( plate V)
1, FREMHA LTS5 EAUE RSN,
No, T5401, Ejﬁx%,

( 1,Shunosaurus 1ii, Internal view of the replacement teeth on the prema
xillary and maxillary, No, Ts5401, 1/2 nat, size,)
2, ZRE LI EAFTEA S EGF AR,

No. T5402. Iﬁj:xg—.

(2, Shunosaurus lii, Lateral view of the premaxillary and maxillary teeth,
No, Ts5402, 1/3 nat_ size))

3. ZRBEMA LAFEAMESIMIE,
No, T5402, KX

( 3.Shunosaurus 1ii, Internal and lateral views of premaxillary teeth, No,
T5402. nat, size,)

4, ZFRBEH LHEEAMNTE SR,
No, T5402, -k

( 4, Shunosaurus 1lii, Internal and lateral views of maxillary teeth, No,

T5402, nat, size, )
5. ZRBEHEFTEHETMN.
No, T5402., Jk
( 5. Shunosaurus 1ii, Internal view of dentary tooth, No, T5402, nat,

size, )
B AR v
( plate V)
EC BB RE R KRB LSRN S T 858 % E N,
No ,T5403, 7k

( Shunosaurus lii, Internal view of unworn teeth on upper jaw and teeth on
lower jaw, No, T5403.)
R
(plate Y[ )
1. FRBEHHEISEW.
No, T5402. LﬁkX%.
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(1. Shunosauris 1ii, Anterior view and posterior view of atlas, Mo, Tyipz,
1/9 nat, size, )
. R B g AR A A AL
No T5402, JEK x4,
( 2, Shunosaurws 1ii, Left side view of axis, No, T5402,1/4 nat, size,)
. EERBER G A B 55 AL
No, Ts5402 ik x -,
( 38, Shunosaurus 1ii, ventral view and right gide view of 1lth cervical No,
T5402,1/4 nat size, )
4, ERBRAEF.
No T5402, JEKR X4,
( 4, Shunosaurus 1ii, Internal view of right 10th cervical rib, No, Ts54¢%

1/4 nat, size,)

B R VI
(plate W)
1, BERBERE-ZEA L AP R x -,
(1, Sh:mosaurus lii, Anterior wvicw, posterior view and right side view ol

12th cervical vertebra, No T5405,1/8 nat size, )

2, ZRABBE RN, BUEAM, RKix+,

( 2, Shunosqurus lii, Anterior view, posterior view and right side view
of first dorsal vertebra,

No, T5405,1/8 nat size, )

3. ZERBEME TR BEWSAMM, FHix4

( 8, Shunosaurus 1ii, Anterior view, posterior view and right side view of
second dorsal vertebra,
No T5405, 1/8 nat_ size, )

B I
( Plate [ )

1, ZREBHEZEH-LHELZAN
No, Ts5401, A X+
( 1, Shunosaurus 1ii, Left side view of third to seventh dorsals,
No, T5401.1/5 nat_ size_ )
2, EZREEMENLEG T2 HHLEMM,
No, T5401, Jikx +
( 2, Shunosaurus 1ii, Left side view of 9th to 12th dorsals,
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No, T5401,1/5 nat_ size_ )
3. BRI\ HERT AL
No, T5402 JFk x &,

( 3, Shunosaurus 1ii, Anterior view of eighth dorsal vertebra,
No, T5402, 1/6 nat, size, )

B X
( plate X )
1, ZREBBHETETHREN,
No, T5402. },‘ﬁkx—ﬁl— .
(1, Shunosaurus lii Posterior view of tenth dorsal vertebra,
No, T5402.1/6 nat_ size_ )

2, FRBARME-FZFHRGE1-4F LM,
No, T5401, JKx -+,

(2, Shunosaurus 1ii, Left side view of 13th dorsal and first to 4th sacrum
No, T5401.1/5 nat, size, )

3. ZRBENE—BEMNERMN.
No, T5401 JRk x4,

( 3, Shunosaurus 1ii, Anterior and posterior views of first caudal vertebra
No, T5401,1/5 nat size, )

@ X
( Plate} )

1, ZRERMFE-EFWEHELNH,
No, Ts401, Fkx+

(1, Shunosaurus lii, Left side view of first to fourth caudal vertebrae,
No, T5401, 1/5 nat, size, )

2, ZRBENF-EFHEEMHKEITRN SR,
No T5401FK X +

(2, Shunosaurus 1ii, Anterior and left side views of second to fifth chevr-
ons, -

No, T5401, 1/3 nat,k size, )

. FRBEMBLEE T — RS HREMKRLMMR.
No, T5401. FHAX+,

( 3, Shunosaurus lii, Left side yiew of 5th to 11th caudal wvertebrae and
their chevrons,
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No, T5401, 1/5 nat, size, )
B XI
( Plate XI)
1, ZRBEME=TAFE WL M2 R Z MR,
No, T5401, ik * .

( i, Shunosaurus 1ii Right side view of 36th-44th caudals and tail spines,
No, T5401, 1/5 nat, size, )
2, ERBRHETAKIKSEE =T IRA
No, T5401, }Ekx—é—.
( 2, Shunosaurus lii, Lateral view of 15th and 30th chevrons,
No,T5401.1/5 nat, size,
8. ERBEMARME HLTH 5 E MU,
No, T5401, Fik x4 .
( 3, Shunosaurus lii, Lateral view of right scapula and coracoid,
No, T5401, 1/6 nat, size, )
4, EFRBEMEFAASEH.
No, T5401, Lﬁj:'x%

( 4, Shunosaurus lii, Front and back views of right humerus,
No, T5401, 1/6 nat, size,k )
5. ZRBEMARMAR., BEHH.
No, T5402, )}:j:x%.

( 5. Shunosaurus lii, Front view of right radius and ulna,
No, T5402 1/8 nat, size, )

6. BERBBML. £ E B,
No, T5402, )chx%.

( 6, Shunosaurus lii, Anterio-ventral view of left and right sternal plates,
No, T5402, 1/5 nat, size, )

B XI
( Plate XX)
1, ERBEAHBEHAMNR,

No, T5401, Jik X ;
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(1, Shuncsaurus lii, Right side view of pelvic girdle,
No, T5401, 1/8 nat size, )
2, ZREEBAELENMMR.
No, T5401.Jfik x .

2, Shunosaurus lii, Interior view of left ischium,

No,T5401, 1/6 nat, size, )

3. ERBEHAR TS T,

Bk X 4.

( 3. Shunosaurus lii, Front and back views of rigft femur,
No, T340i. 1/8 nat, size,

40RO SRTEGR Hes BRI ER S,
No, T5402. E‘:‘}:x%,

( 4, Shunosaurus lii, Back view and external view of left tibia, fibulia,as.

triagalus and calcaneum,
No, T5102, 1/8 nat, size, )

BEiE XV
( Plate XV )
1, TR R 2 S B AT,
No, T5.102, Lﬁ‘ijqx%.

1, Shunosauras lii, Front-top view of right carpus and manus,
5132, 1,1 nat, size, )
FR 820 B R 5 BB AT TR,

No, T5402, ik x-,

o

(2, Shunosaurus lii, Front-top view of left pes,
No, T5402,1/4 nat size, )

B XV
( Plate XV )

T, i RO R U PR,
0, <6072, IR jqx%_

I, Lonteyy of Protognathus oxyodon in internal view,
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No, Cvoo732, 2/3 nat_ size,
2, RO R B SRR

No, Cvo0732, FHk X %

2, Dentary of Protognathus oxyodon in external view,
No, Cvoo732, 2/3 nat, size,
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