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)k JIEERESEIE (Hsisosuchus
chungkingensis) —3¥1%1%§}
Fa% XHA Z 7 R

ChEMEZEREHEHYSHEARARR  (WIEREREHH
XWA WA E@REA ) EEER

n B # =

AXAICR T RUTENEK) BERPEGEIE (Hsisosuchus chungkingensis Young
et chow, 1953) —FEEMKIRTEE R, FHEHEL T rABEA—RAERIL, #6045
BT R MERBESWNEL, B25EENNL,ITET S ENEE, NXEM
FERITARFEA B A7 A BOTRRE Fh B S 5 b ARE R RSN FLEO A S s SN FLEAT Bt
EEF ISR R E RS ERER BT TIZENRE, B TRBERMARE
FAMEIX Blo

EXREESEHE, FAREOS)E-ZEMRRER EITRN—HBRES, E
B (VPP V 703— 3L BT, 704—8HEHER) KT/ EK LRmA,
ANEERE, B0 6, SR ERT O, KUK EEY TIEER X —@RE R
REIPEB, BRFETRAETE—EBEERAKE. STAEMFHRARERA—RF]
LT AREA RO E L, BIRFE B H B 2 RS ERIER S —FEEE 4
PEELCHEMEL T —HH—EEEN, ZEIREECATEMEANTE,
MNEFNGETURR—FWTL B, ERFA LRGSR EREN%R, BATmI%
HNERAHBRER MO~ ATEFENRI, HEREDEOE— S TR E TH
BB, FHME(EKBZEWE CNM V 1090) AAHERWNRREZHEBEN T
B, ER T QKR @ RE h R, RS T 4 X1, BRAXEEZ—
FERMERE, HHERATRERNLGOEE, CERASHHE, B 1953 £
RNEREHHEERFLEXF], BUPFARBHEHEENHAARRRM. FkaE
BRAR T WA Sk B BN AR, A E AL, WL B AR BB B, BB, A STRIRFAM R
TEBOUTE REIMEIER , N EMIELBEREBIT, i LB E T EenEg
HIE, HRERSBFEMMEE M S, ZHEEFMRZBENARZS L BERS
XEITiRR,

ERAERE(ESE—E)26.7 B, MR BEHEE 12 BEX, FikLaR
FARE 145 BK, BMETEEEE 7.5 EX, @i 5 ERMERM ARt , (75 20K 825
FEEROBOTOMEBLFARREAT 15 EX, LB K (UHERT T8
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JA%ELR) 9416 BN, MEFMEVNORST RIELF AR ERE, XE—/ME
LERR, RETRE-REEM. ARG TFENERIEH, (EIRER MK K
(92.2 BEOROPUHZEMEMERK (180—200 HXOW—NIEH, kKLH56% (MkES,
1984), RAXELLFIHERTHBEE, FAZEMERNREERKNOEAER, BAHH
BRET 1T FE8RE,

AINF RS RLBRYDIR BRI, S B R FEIRER A, LR A HEE ., THETRTE
BRES AR i, SR R, EIRRE Z AT R AW S, EREM KNI, KB RERIBS
T, WE TYRK(FIRERMZEMEARSOMN 1.4 5, MRBEEDOTE, B
Y JLFELBYEHMRE R, X, ZEERFRANEEERRKAOY, MESE
EAFR, BRBE ARBENITEER (g, FH%E,1953), SHSERFRE
FRHBEMUMANMSEE AR, FHRNSESRT@#ENREBNY, TRERMGE S 6
&L, MEB—MBHNE, BRAKEMM LR, LN, EFLN ERTFLK,
Tio TRAKBMSBERHGEE, U RABEABERIBEE, ARSI HERHN, REa
BR BRI R, 5 & RTEEREE. WALSEE, TEE—HERIH
HY T,

FOPRL BT L AR B O, IERRURT_EAUR IR RS2, X % B Wk O R E B BT D7 7E
Mo EHHHRBEISIDIR, SHEEERR, BHE/BILANEE LHENAEHRE
B, LA S M D%, HEE 7 FoR LS 5 LSS RRENBILZ T, wike
LantAIE, BB 7 R AR S PU B 1 BT AE RO IR AL O BT L ARE 2 M, 191 E EALRT
RSB BERYEEHSE —WNSRRI, EFH MR %A/ BANE
Bo HIEBSNBI OIS ANBER, R FHEHRFERY, FEM0ERED, Kb
BABREEREREEN—, BEEVRINE. LABRAMRED%, E£ER 05k
B 7 FrREI_EAUE ST LB R %, 7 Protosuchus th, KEVEIIESHBRMT L
fE KRBT AR Z [ Mgk, Crompton and Smith, 1980), 7E Orthosuchus i, B
KRN KHE B, B LR S LSS MG (I Nash, 1975), DUEVEXS Kk
TN EREFME LM BN BRNA B REN LHES RS ZH N 4 Ro
FEEEPIMANENEERREBEZELATEER, SXHEEN LAS5 LR
AREEAE—MEk, MREWEIE, SRR EE, B b%m FRHEER
o HTERREFNABZE, BAMEERE, LTINS RASHY, HUREDL
IEXE AR THER#®—S R,

SRR, BHE LA RERGR, EABRE LR ERENLEER, BREHN
HEERBATRAENER, CEAR—EENEN, X 57 BERNYE AN R RN
BEHR, X—HIELE Protosuchus Fl Orthosuchus MEIMWEXH B E, LBTRAT
RERKXT ESEREBRER, TN, ABENEAEXRE_EY#S, LE
S5EERARGERN L. BMNELNBEER—UAR, ZX BRI TEN, £
AEESSEREE, BEHRERENIINDSE, EERRTVKRXHNES——ES
FLAFREZERN—RARIE. TOEWIELELET Orthosuchus, Hemiprotosuchus (Bo-
naparte, 1971), Protosuchus (Crompton and Smith, 1980) 25K #B4yrheEddh, 25—
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Bk ke MAEEEhERILA KL, ESEMEAMNERRR, HEE FE MY,
B, R EEERTL, HE N SEENILNE %, X—SEMBRE#ERN Dibothro-
suchus RN —B(RE#E,1986; Wu and Chatterjee, 1993), &S ZEIEHEI
KAIRIENRT S, AR SME—RRE . FHK -8thE £ X HEE E N
ASMUG 5K X —FFAETEVE & 2 E R B RO S 20 S

KNFHME B ERIN &, EABSRNERHETYERE, FHETHEBEHIYH
MRS SHESERENEENUSCREEGE B A, R Orthosuchus —PE8
HamERERBAWNIEESHEONEZN, EEDhRFRTHE—HHEEEN,
JEERE, FIRTE W R, HEH K, EMBEHMRTE, BIPhR— LW 8UHH0 5
(e, 1953, K 6), E5MMAETRBHNYSEAS, W EEE 5 WL
T EX—REBARET MG, R B WA E Pk sk, BB rh e 8T B 00, BT
UBEHE EMERUAREERNME LEE, EEENMR T ERETE,

BB, SKMKIRFLE ERERBHEERN, BTN —ESANER. &
JUF BB 45 2K, EREE 18 22X, FULIUSEBAREILAGEEK 30 2k%
20 2K, IEARMERIR/NFERE 36 Bk, 0k )IFM B 2 %, BRI NS ZHEE, R
B, HRE 322X, B E 28 X, EREEXIMERNEEEEH X FEILNE
%, SR—PIEHEE; IPEBRTHRAITEEZE, iRMARE 2 IELH, 2R
FLEI PN S8 0B PRI 0 R P D RE A, T R — 3 YA TRIRE e R B AL AT 0 (cristae cranii fro-
ntales), WSRIRIIR SRS A T RABEE, B SWEBHE. FMATHRZ % —7%8, 1
PR TRE I AE BT,

ERRTEBERIERE, AIFHEAEE RIS K. HEE S THRIE TR gy
L KE S, A TS E R, RATB B AIME XFREBTRE (prefrontal pillars),
A—NEREMNKBHHEFTRATEMOERTR, SHELELRRA (L lordansky,
1973), EHRMERBEEF. BMIREENAEELLGHRAFRE (BRITH): 5
TERVBHTE I M RESMURE T HAMMELERGEIK 81 ZX)IRA R SIEEMHEEE, B
FHRERN—EIEE, X—RFERFTTUEATMERE—EHMENET, A,
EXZRIEESES, W Protosuchus (Clark, 1986), HATEE /N AIEXEE, &)
MR BRI Z JE R E —/ MO RR BB WIE S, ZARRENE S D 24 4F
B, X—MABERERNEBLEBATEIHOBREEI N, EMARE SN HTREOFR
ConREE R SERBLE K EMIMIMBRETE S A%, RSP0 E IR 2 5T N
RIRELER, BUSMUSHTY XX R ER RS, AR ARG U AL f s
(olfactory chamber)” 7E Orthosuchus HEIHBAERN TR, SMMINRLHEEE % 0
NIDFEM 5, R R, &b TRERTERAY chil, Rk E8E, AR FREIERTR RS
B, EMNREST LM, Nash (1975) #HEWE W DIEHLAE, W] 58 %iE8E,

AEEEHEA-NESARNNEF, EXTHHRSREGTZHE. S is
T.EXEHRHATCELRE, ERR—ANEN L HEE o B4 T Wy I i (U F s 47
L BERIRE S ERME, BE XM TIREARTIMUA , B HTE M52 M - BIRE
EERL. BATUHRAMUEE . EATILAGE R TH, BEEGE, SR AR
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&L, BRI ANEE SR, ERALTRISE Balttrsi . IRIEEZNEBFRSE L
I KEETL, BERAMIME —-RRADT-—HEE, CERERNEEZETE
BRN, KR 15 2k, ANERRKRENADZ =,

TRE A SRR E . KFMETHER—-BEh LG, R EFAL
AR, B 20 2K, £ A% 15 k. ERBTHESEE, FEAESAHM, K
FARBEREHNE, KESIM 20 24, XERANERABU, EESEMNFEEADS
TR ZEAMGNERSED, EBIWKEE MR, REREREEM, B BT
B, AJUEAM R 4 2%, B8 9 22k, sikJIFA R TNE a3 THE 5 W et & — B )E
MRS, 8k BE— MM E . (B ERHERENHEE CERTE R, HEEEEFIAA
Bk ERPaMNE, XTI ERBEAER T, SR, ERENS TS EE R,
MPEFEMSTERBELE, EESESREBR2SNFERN B 534k
XAE, HBERGESEERAGEM, A ILE ML EiEs RO E. TiE HAERE
V) TOR T » 10 A O U0 5 R e MO BR R R IVIAO N B, EAERE W S & X 5 &%, H
5% 7B & EBAIKE L.

BB R TEANIEME L BERIK 7.5 XK, RIS LR, HE, FMSHFEEHEE
FEARLYT A B, M EERHANSNRE, A RN = AEEE LR, 58 LRETERE
TREMN, EFARBERTAEEENVIEGH, ERERY, RELREG. BERTS
INARR R T IEGE X — FIRFEN, A BN RENE AL, —BR BN LR ETR S
B H BB TS w8, X8, XRNMERFRTREE=ZARNNEL. —EEENT
WE BN ARTTE, iz ERE S E RN LD, iz TR EREMW T 5. 8E
A—EKEDRIMNINE R . ZREBIIANSEXOKEIVEHES, BHTEE R
AKTE¥. EEBEZHEEE, XN RBIENEENET.

AINFAEHEE B/, TE RS E G MRS, S _ D FHILEfL. BEFal
20 B RTA I Ml SMUEE RS #34% , B 2 P S RHIE IR 5R, HAMU AR T 145 B, NIUEE
EBESMEEREE/MI(LFLZRTRM) i, =] LSS ERIRE (capitata
process of the laterosphenoid) HHAREE, KIFMEFHESEFN TRAE T LRIN
WA S EMEE, EEENTRHGERAVESZ, UBGSESHN LRHERHBENE
%, MATET LXTURSHFEBIE WA, XOSERSHRE UL DL%, EE
X —Ar g AR, ERBERME R THEBERIE—— /NS A S SE 8
ERaEEEE TRETE S LRARTH N,

BEA—NHEYANER, XEETHREGZEXNARE ERFIEN “SER 4R
INHIFEN, REBER R, KIS SESEENEMUA, B THEZ L, WK
SVEBR®E (recessus oticus externus) MITIMR. BRMSKNE, RN E L HZNM B, &
L, 88 SN E R, MaBHEFNAERE, AHEHEREINEE (Sebecus, Co-
lbert, 1946) WJ—FE, EREMUABIBLAEE M, FENEE=HE, WEMEEG
A — X EA AT ARIUE 2R, Rifn, 78 BER S S 5 AE /£ T HEIMUE o080,
REH=0XHEEAN, ST 5EGSRENSZBMIRERNNE R, £L
N8 E STE RATH0 5 B8, R EBLIREIMUEE, EEeSTTIEmR, R E
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4y Sk ) R BT BRI AE — B

FEEEFEEE NS EmME ARG, BURERG, LWNBENTEILE
5B EE XML, CHRERAN S8, EEEHEE, E5BEN EREE, F
B0 EmbRENE, EIEREERAX B —H5, 8 Clark (1986) EHRRAITT
HEAER,EEE ¥ (Crocodylomorpha) MR KT,

EBES TR EEIMUEBA . R —&H, BRXYEgnE T5.4MERT
N, FiHERBERAMUKRKRETHEE, £ E LBtiiES, FTRENER
g NUER) S8 EHE, SHRIMIZERA LBRILGR - 8%, AR EHANE
%, EX—PAUBHREHE, BWE5SERTHE, BRECER MG THRINMSIHETE
{8, WG B AE IR AU, S B4R, TREE = XML, B8 NMaRE, MEKIIH
MR R — /MR R R E B, IR S AL A0 B 2 AR 1 5 WY, o B AR Aa s il 2 2
BhEER, BRTMEA KBHIEMS A, BUEFREHEA=Z XML, BRAE
HEBEX A B RIERE, FENRSEERTWIT & MURZHATH, &
CHENEEELESE EE RS, X—RFELTEERKPKR (Clark, 1986), HEHE
EE AT, 5 %Kﬁﬂ)\ﬂﬁﬁkﬂﬁ??f&,I?S‘LEIE%_I:I—JﬁﬁE,/ R E KK TN
HEE/NISFLR Ko

HEELERESLCHEENNEARAXE, A—ERESHME, HT#ER

BT, SEEIMIARE THRE PR ERER— A BELBNE R, £

EHER—ERRAATMANEE, mIMLEN LXRERE, BR—ACPE, BRXX
METHFO B TENERE, FAEEER—LETHA, firhRHpyihmm,

BEAILEE. LR, ENENEABS— R eERPIRZAER
BB EARAESY , WA 5 st ZBEBSH THMRREME “W” 72, B Zm
B, E5EEEHEENEEL, 7T ILEWR= MR RRRERE FLA 4 BRI I IER R
Bl

SAEL B K, R R — R, AR A RSMLE EE AL B REEE, HERT L
HEEAE K. WATHR, A LIMUE ERNUENGTTTMA, £tk ZEw ESMEE
B LR —RGE BRI, K By mail s, B L E e F T, X—#g
ERHEEWFNE L SHRFERTSINLEN L TR EBA T AR, ArEBEEE
HEREIR, frTF/AMCENEE; /EHNEE T&SFH, B THE ETHESZ
Ao BUBLE 28 M B OUAZE (RS 8 T 8 & (E S B Litskk, X—FIERE), HTHE
HIBIAY XD G55 Orthosuchus (IR 504 —Bo (0155 H ML, XA A LR
—/NNES UGk,  Nash(1975) #EMEREALT thibe SMLE LABRXN /ML, EEB—X5
BRI, THN—XRIIMLE TXE%, N EEANETHE (XID), F
HERIAN FEhbkFL, HERMERREWES (IX-X) ATReh@d L. FRE LB R —
FES AN B R AMUES EL R, R T #EF R IR,

ANFHE L EA—BENEEER, DInENENESZ STHEHEE, HEs
H,5 Orthosuchus KA, BERE—NHERYM, EHAN LG HT, EELLEOR
SAE, BB H AR FEFEN,
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EEgRERsMERETZE, B L RERENZXEHH B, &R R
BIEE P RBR—E, EEP AR, SHESE—F, EEREREERMES U
B EHE, REEAHE, ZEEEANMERRERS, TERS, ERMERD A
JJIRAN: -3 3=417 8

AERBEEENEE AR TIEMEMNES, BT IR FEORRE, BEiis
(1953)F: “MLBTEHE, HRES(—RELXEXAEE, BERREE FR(EF0H
FEETFORED, "X —FIEEABENF A LERREFFIEE, BTHHERR—
EBAME, B Z AR R A, B AT 5 IS R B B st 8. B
LEENS LaE 2 Eh %A 22 E T FLR . :

B +oREAEERK, BEENERBOERERNE, REFBREELETHE
HZz T, BEERROESIMERZEER—EOR B, X —REEFH BRI ER
BH+oEE. BERNS/HNEGHE, EARERE, BEANE, HEEEEEFEY
RN REEXFEERZ L, EBERRT ZHEE, NREARE EMA, HEEE
BMBEFLTRER—ERER, AT Ed, EEELBENRALZE, BRNhRA
— E MR IR H Sy BRI oy e BBARTT B MR UJE J5 E o

AHENEFESOEIREK, EE—REARNER, BTETANBRREEE
BrESETEMIER, EOHRRE-REN “M” (BREEIGTAMIRAREHBEIT
“WH AR RABRERE, ANBAMNDLR . EEME R B —ig, k) e
KMo BE“M”(ETOMARET S AREOILFESE, ERLFHTHLARANFEE
T, ERBE M AN e EEEDE L, AW ILEE, “M A5 AR, 28
BAE—AURERER, $ENRSBRERE. HRMEBRRLTTT = K LalE R
&ML, EAIENSWA TR, TEEH, EXRE-EFRENNEE (BE
W), RREFRERTNAILBAT LAETHERZG, WTE Orthosuchus N BFLE
AU RIS E EAUE, NN AEE, 5% 08 E (Nash, 1975), fE Protosuchus i
BILEUESMEEAHZAK (Crompton and Smith,1980), SEfIMHLLESERIE
BEEGZN, HES5ESHENANAIMNEERE %, AEENKREBRRLX
AR EE R FINELS, (B3R Orthosuchus K1 Protosuchus B,

PEB S T A, ERh R g 4—5 EAIB T, &AM ZER T —8/h
B A BESk T, MG 5 2 1, R R B RR—%k, REHRAMETEM, 7 H Rk R
Wi, XETMXNEETE —XEZHRANAIRE. MR TESETSEE, MR
> AU X R BEAR, (E TR TIAL B R, TEUNEENUNE, AKRNER.

ANFHEEBZE,BESEBEZRE—K 17 22X, 5 3 2RO/ Tl
X—-RBEELEERNUEZNEGRAEBRATNHE, ASBEEERES LBEBFZHIRTER
& B ERIAEE M E T 1%L

ANFH R B RE BT, EREEES AR Mg, iEmke 58
EEREEIEEETBEWOREEREROEE, TARRNUNEREK, BE X, &
SR SN FEIFLAI NI, BT R A T ASE &80, IERHPRARE AT 23 LalEE
fho XY BWTRER EBERM, AXVENEERR, ~TRABHSBEE, X1
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BREER—MEAMENR, BERGTEN —ER AR TTRYIE 6, 85
AW, —MEARE .

FHEAEL SRS A FHUSE S M REMN), 4 LA 6 Mtk (8 MR
SR, BT 4, e TUAI M B R ¥, TEBRAY L AR 0 A R, A BN T i
Widk, {EATLLMGEF SRR AR, A0 10, A% 9. Fhk/hBERAMERE
i, BN, S, X—A0 S EAE TR ERM S B IR, A f & T okt
EHESAN TRBOIEN R, SMEANEETE, MSANBE pristichampsids
(L, Langston, 1975) #948%L, FRBAGH , ERE S AR AREH,

THEEEMRAIRE (palpebra) 72, FHBPA—TENERT (H3), &K
BRI E A TRIET AR, H BRI R Y SETFA/MUS— B, BT
INE M E LS, MR, ERBRRESHEL—K, BUAFT—BANKRE. BEX
B S ETE o 15 5048 R A2 , B AP DU AR Zh , SO TR, K0 A bR 43 01 TR b o T PG D02 T 2K, TR 5]
fEfE B R AR SIRERSE Y., Ry d, Mmadgetne. MEnSE,
0 B O B IR 24 T, R LG T S A A A D AR R B AR M R
WA , B M B — 6 i 0 ATR M, S50 R BRERAE R Rz

AESAEBREEE N & K F
o FEBUREET R REam—

#, WEIR, A)IFHE SR

T N B R, S : ﬂ
NEREES Protosuchus IR+ 5 p-
FE{LCIL Colbert §1 Mook, 1951), 78
BREEFERFHRA, XALRAR

RERE, RRERN AL, ARIIEHE

SE, MRHTHFERGHES. LN

RET 2040FR, AREET 19D

i, A Prososuchus — ¥ A E3EY 3

P BN, R, AW W

M, HapREEKTRKOE

SR/ BT EE 89 B BBk 5E o H AT 1R) —dm
I Ly L R ——
Dz AN, NI B R R Fig. 3. left palpebrs in dorsal and veatral views.
I, ShEERE , I b AT — B Ul

LY, H—RE AR AT RN SR, S Es T, SANZH2—-HENA
B BiR&EHHEMLISRS, DR HAST RO RN, MR M E
B, MEIMUEARE MR, A AR a0 8 B R, LT R R RSN
“himRAGRTAMuZE, BT—BRECREBRY L, BRERD .

WSS RNZERER R AE T RERENSR T RESE, DB Bk KaH
fir, BAMWBEREER, HELEWEE s AR, XistREERRN IS
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Fig. 4. dorsal and ventral osteoderms of Hrjsoswchus chumgkingensis
(CNM V 1090) in lateral view.

12,(12),10,7,5, B EH/NTFERE, —RYMLE, DR BRESTRN, /MO0
Fo BEEMAMTEBHLTFEER, bEHN. ATRARNROERER,

TS RS E R s sh @ E(1953)idR, W, BT, BRTKE /N EEH MK
R, HEAT, 5B EYEUNER, AT MBS TR, E5EMEERE,
BESATEECRH BOBs N, BB 4 7, FHIERD, F—FRABRINERE, TXTFEK,
BEEZH/ATFHE. BEERAERR MR,

KM EHE XM EMERRE TR, EEIMEHETERMNEFRZA. RE
MEATARENKIESNAHTEIREARSHRER, —BRXEELE -HEEHEBS
— T H AR, ERWFRAET 20 B, HHERARREAS ek Xk, AN HFRE
BEETCEEL, RENE—IRARSEE=-FKL, MRENE-SET_BREAXE
RAMSH, EHELENFERBET =48R, GHEG - THELEERS KN,
BAERLENDT 4 MEKR. BEER, BEOXBEERAESMENE,BRE 24T
CYRFMERAHBRE). XS Protosuchus BHAEBENBRET L —Ho

KINMEREFNE -V E - ERANEANERNHSER, BlENERER, &
BEHER S, R AT YT RAHE, BERUMA, BHEEEFDEN DR, Proroswchus
ROERHE R B KEM IR R A, Orrhoswchus UMK HEREGR 84, S, R BR— T 2 (hypapo_
physis)e MEEBFSAREMBEARAER, ADBNE 3 FREAMKTIRE, i
thi R B, R Protosuchus —FERATP KA, MEME, SAMBENXNTEL TH
HETH. HAMNLYRERZSRE, oI LM D80 L PREA NS, &
RERTEG/LFaTMmBE, BEERR, Wl IE, M Prososwchus —8E, XL
A0 M A A0 T K T AT

KN B RERAETERBRGEE, EfUEES Orthosuchus M, 5
5 R, 7R M ch thok LI B Rt AU, Nash (1975) JEM Orthosuchur (5N
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BEAMEELFEN O®R T, GESEN—N S%ERRRE NZARE S8 TEHA, 5
EBEERYh 05RO

HRE®E, LR R, T RS, Hagnni, BR—EmONER, B
HETHEETE, BnAZih, HETHOEEY KT Proroswchus f1 Orthosuchus
MR, B LK - AFE2—msnnNERs, BREXEENE T BAH—
MMAMEYE, EAGHME, BRAXYRA LM, FROBBME, LS o E
B BT LEEERTHBEEYS RS, ADEAHTLUREANEEXHS Protosuchus Rl
Orvshosuchus ()R, FRBFAM Y LI (scupular blade) R JLEE L, BHRE
tHBEds M Protosuchus, Orzhosuchus [HMBIGHHABHFEGHER, HEMRERGEZ

=P

5 MIKFARE (CNM Vioso) A. ZZHEFFFEME; B ZORREEN; C %% n
# D. HEFH; E GHERRAEH.

Fig. 5. Hsiroswchus chungkingensis (CNM V 1090). A. left scapular in lateral view;
B. left coracoid in lateral views: C. right corscoid in latersl view; D. right humerus
in anterior view; E. right radius and ulna in posterior view.

B RHESHEBEN g FHEERER, KECVAREEREN 42—
AR S B A (crocodyliforms) th ik i (Benton and Clark, 1988;
Wu et al., in press), & LEAEAAXH/NTHEF FSOER, XFIERGART
T EBA T AT AR o g B L 0T e S, SRR SR Y B R B, PaE R IR R AN

iR T S0 Flo
ERENEEFREY 6. TRRSREEEN- SR, FREHEMALEER, ©F
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iR, X BB, T A, Rtk ek BUSTREih, MR BT AR AR 1
FE. LA L0 0 RE, TR S 7 A B AR, S AT RERE, =HilwEk
UM AR E, WHEE ok, S T B, Tt — 3 # 8RS , 2w WA/ NTFiE M.
HHMES - RAORAIFHES ANt BERE T, =AML ERBY ST
M4y 229 0.39, 7L Orthoswchus, (178 (Shantungosuchus, kB, 1961) F0

® 1
ER=mlmzL/ZT
HRE/ L length above the strachment of deltoid
muscle
haimiprias, lengths sl longeh length below the attachment of deltoid
muscle
Hisisosuchus 7.9/16=0.494 0.39
Orshosuchus 4.6/9.7=0.474 0.24
Shensungorwchus 3.0/5.2m0.577 0.23
Alligator mississippiensis 9.2/17.5=0.526 0.31 (RTMP: T105)
12,3/25.8=0.477 0.35 (RTMP: 84.183.2)

o WSS HRRE S ER
RTMP: Royal Tyrrell Museum of Palacontology, Drumheller, Alberta, Canada.

FHALEYESD, X—LAENMIE (1), =F
WLef o L0 fir 8 2 AR B @ 220 4 18 i g dE A0 i Al ae
RUINER, MR 00U IR, o A LR WU F e R, WK
75 ) 8 TE R A P 0 TRAS A Zh ¥, i 2 Bl b AR T, REAT

lem
Be EXREARM (CNM V 1090)5 M M7 WKPGEN (CNM V 1090) A EHRHRI
TR R, #H; BREEAMBRAREHR
fig. 6 left carpals and metacarpals of Fig. 7 Huitosnchus chungkingensis (CNM V
Hsitosuehws chunghkingensis (CNM V 1090) A. left and right pubis in ventral

(1090) in dorsasl view, view; B. incomplete femur and tibia.
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WEEEE DRI EaEE ), MANME=ZAKLERT, BiFKRaABENE
BB EHE KD ATE,

g —R, AR RE, RE B RTAE, EMNBETHREER 702X, RER
FRARZE, A EHB, XV EAR, BRKiR. HmLbamHE " i, T
ML, W E O AN = A, RERRAIIE M, Z5mHHMT Ko

FEX AR BT B RO E RS, ERATRIENTSFR. ENEBENARER
BROREEEN, EEE—ENBRREZREN [V Z2ENER. 5HERNE&
HANED, BB KN ERRXRTREE R, RERKN—TE5EE 11 2EHESR, #H
KB NERELARERE I 18, 25 RETHHN=TE &,

AN RER B R RE, BEEETHK. DnERITER, TRy &
HFPRER, EHEIBESRLMEE, X5 Colbert % 1951 £{CRMY Prososuchus HIHE
F+ M. BEARET —RE TR KB,

BRAEERLE M LNEL, }IFMENRIABET ZEN—ERHE, b
FE SRR H AR R BTG BB R e, AR E U A AR BRI %, W
BN B ERP ORI M E TSRS, RN K0 BT R AR — &k
FHRRETE—SKE, BLERASEN—RBFETRHENT:

L —AHRERNREEE, YENHK. BEREHRER—AREL, LSHF5R—
AP, FIERTFL, ZALAN LEIERERRE. KOBERE—HRRAASTH. T
TUTAEREOERERYE, RHARRN, EEETRERGEE L RHRLIRE
Ja%o $ERBRIWEMIE, STEBIHABELETFLAPRNVBEEARER
BXHR—DEONEE NRILRE , KN RIS, WEEBILE T, FSMUEE
MEAILZ LK —BENEHE. THBREK, REES5ER. THMLER,E
AR, RATRBEMMHE, HRAEAN. FHEUR, iTESAEENER. 5
BEILEYBREREN Y SHREAGREK, BENREATRFHRER. FEER
PIIE R, B RARBIIMUR TR,

HIRFEHEA NI HAIRE (autapomorphies) — FEYFE——XH T O AR E
FTARIEETE 25 (crocodyliforms): (1) BFFEEHEHPRER—EUML; (2) LR
BT BRIERTFLAYRT, F AR OIER & T GBI LAt MM T &M =R ER S, H
REHEEAREGS (DBFEMIZRHEBR(RTRESED; COOETAZZAE;
(OBRFEHER —HERBENTERR, BESEREIXZRAER—-HEREE:;(DHRA
s, KRS 2wl (OMIMLE A KALZ LK — R B R (95
KL%,

BRPA L 9 AN A BIE 250, BUR L 58 f05 BUE AU H SR 28/ N DU BT L BT R AR, HEBRIE
JEETREANBL, LR ERE L AR, R, X—FEE—ELaME
HRREAEAREERLTL, AR SRR IRIEE,

MR, BHEER S KM XA, HREZELEIBRNARER B, B
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UL 65RO o I 4 % 18 K T 2B TN, BRI TR IF th B A, IR T i /ho X —5F
E5EENE TFEBU(MMRES, 1984), A (REE)DE R LTS ELeE
K, ERELXN IS,

: HEBEERNMRAZENMPREIE S, RBILE LB KEE MR, EIL
B9 5 BB BNk, B [RIF B2 (A1 38 B AR ok (L& 2)o ZEXHHIE b, BT A ST
B85, IG5 A I REN 3 B, (B IR IEAO TR R K S EL LR T H AR {bo

*® 2
Orbital Supratemporal fenestra Imerreogril;intal Intel;teegnilg)x?ral
length width length width width width
CNi}d(“\llﬁl*(;{.Qo 30 mm 20 mm 20 mm 15 mm 18 mm 4 mm
Holigt%pe 32mm 28 mm 20 mm 20 mm 36mm 9 mm

3 KM EINBIRE, Tk, EEREE — g, K H R, R X —g
ESERERNEPUREEXEE, LahRARE, :
4 THUMUNEERESR, EANMEP TS, EETRES ERERA
BT — R4, (HILAY B TR Bt B O RS SE 1, G T X — BRI N BT 58 B Yo
5 FBEANAREENMEREREOYWE, RIBREQHLHE )RRy
MIFRTYRER, MEENYRILEYE R REE.

Ve IR G A MR E B B R T R AL A BT B D B AR R e AR
DR E. RN, RS A ST L Sl BRI B g L LA R E R Ik A e o
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NEW MATERIAL OF HSISOSUCHUS CHUNGKINGEN -
SIS FROM SICHUAN, CHINA

Li Jinling Wu Xiaochun Li Xuanmin
(Institute of Versebrate Paleontology (Chongging Natural History
and Paleoanthropology, Museum)

Academia Sinica)

Key words Sichuan Yongchuan; Shangshaximiao Formation(J,); Hsisosuchidae

2

Summary

Hsisosuchus chungkingensis was described by Young and Chow (1953) on the
basis of a cranium and some caudal osteoderms of an old individual from the Late
Jurassic Shangshaximiao Formation, near Chongqing (Chungking) city, Sichuan pro-
vince, China. A new family, the Hsisosuchidae, was then erected for this species
on the basis of a number of peculiar features, such as the closure of the suborbital
fenestra, the closure of the external mandibular fenestra and the presence of a pro-
nounced transverse ridge of the pterygoid across the palate. H. chungkingensis is as
yet a poorly known taxa, because certain [aspects of the cranial anatomy are obscu-
red by extensive fusions among elements and the lack of its postcranium.

A new specimen of Hsisosuchus chungkingensis, including the cranium and most
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of the postcranium, was collected by one of us (X.-M. Li) in early 1960s from the
Jurassic sandstone of the Sangqiao area, Yongchuan county, about 60 km southwest
of Chongqing. This specimen probably represents a young adult or a subadult, as
indicated by its small size (less than 2/3 length of the type, based on the skull
proportion) and open sutures between palatal elements. In the present paper we
will redescribe H. chungkingensis in detail based on both the type and newly dis-
covered specimens in order to clarify anatomical uncertainties, establish a suite of
diagnostic features and discuss age variations of certain aspects between the type
and new specimens. ,

The close affinity of Hsisosuchus chungkingensis to the Sebecidae suggested by
Young and Chow on the basis of the tooth morphology and later supported by others
such as Langston(1956), Berg(1966), Kuhn (1968) has been challenged by Buffetaut
(1979, 1982). A cladistic analysis on the phylogenetic relationship of H. chungkin-
gensis within the Crocodyliformes (Clark, 1986) will be discussed in a following
paper.

The new material used in this study is housed in Chongqing Natural Museum
(CNM V1090), Sichuan, China.

Description

The skull of Hsisosuchus chungkingensis resembles that of protosuchians in ha-
ving a narrow snout and a suddenly broadened postorbital portion (Fig.1). The
snout is slightly longer than the postorbital region of the skull (from the anterior

margins of the orbits to the posterior edges of the cranial table) in new specimen
(CNM V1090), but is twice as long as the postorbital region in the type (IVPP
V703). This indicates that the snout becomes relatively long with growth. The cra-
nial table is fundamentally similar to that of later crocodyliforms, although it has a
slightly convex dorsal surface. '

The nature of the premaxilla is uncertain. It is missing in new specimen and
badly damaged in the type.

The large maxilla is almost vertical in position. It has one sinusoidal wave
along the dental margin, which is stronger in the type (Young and Chow, 1953:
Fig.7) than in the new specimen (Fig. 2). The maxilla forms the anterior, ventral
and posterior borders of the antorbital fenestra, which is fairly large and oval in
outline. Although the relationship of the maxilla to the premaxilla is obscured by
poor preservation, the fourth caniniform dentary tooth and the bulge of the dentary
at the level of the caniniform teeth in the type suggest that a notch between the
maxilla and premaxilla may be present in Hsisosuchus chungkingensis, as it is in
most protosuchians. Young and Chow (1953) considered that the maxilla largely
enclosed the external naris. This is not true in the new specimen, in which no
mark for an opening exists in the corresponding area. The reexamination of the
type throw doubt upon the identification of the naris jand the premaxilla/maxilla
suture in figure 7 of Young and Chow (1953). The “external naris” of the type
is an artifact caused by breakage. It is widely separated from its fellow on the other
side and well posteridrly positioned, unlike the situation of any known crocody-
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liforms, in which the naris is terminal in position, closely positioned to its oppo-
site and is not bordered by the maxilla.

The anterior end of the nasal is lost. Its posterior end is tapered and inserts
between the frontal and prefrontal. A groovelike depression is present in the poste-
rior half between two nasals in the new specimen. This longitudinal {depression ap-
pears to be present in the type, although the nasals are incomplete.

The paired frontals wedge anteriorly between the nasals and contribute a small
part posteriorly to the supratemporal fossae. The interorbital width of the frontals
is 36 mm in the type, being twice that of the new specimen (18mm). The orbital
length is similar in the new specimen (30mm) and type (32mm), but orbital width
differs, being 20 mm in the former and 28 mm in the latter.

The prefrontal is a narrow and long !plate in dorsal view. The prefrontal pillar
is well-preserved in the new specimen. It does [not reach to the palate, as it does
in protosuchians (Clark, 1986) and juveniles of Alligator sinensis (Cong et al.,
1984), but it bears a small sagittal process that extends posteromedially and meets
its counterpart at the midline.

The lacrimal forms the anterior border of the orbit and the dorsal border of
the antorbital fenestra. The lacrimal foramen is marked on the orbital wall of the
bone in the new specimen. The elongate posterolateral process of the lacrimal runs
posteriorly against the jugal along the ventral edge of the orbit.

The unpaired parietal has a distinct posteromedian process. This bone does not
expand posteriorly to overhang the occiput, except for the posteromedian process.
Thus the occiput is visible in dorsal view. The narrow intertemporal region of the
parietal is 4 mm wide in the new specimen and 9 mm wide in the type. Similar to
the situation of the orbit, the supratemporal fenestra has a same length (20 mm) in
the new and type specimens, but a different width, being 15 mm in the former and
20 mm in the latter. ‘

The jugal has a posterior process almost equal to its anterior process in both
length and width. Its short ascending process is flat, triangular in configuration.
It contacts the anterodorsal process of the quadratojugal dorsally. This separates
the postorbital from the infratemporal fenestra.

The dorsal portion of the postorbital meets the parietal posterolateral to the
frontal. It has a rounded anterolateral corner, unlike the typical angular corner of
late crocodyliforms. The elongate descending process of the postorbital extends along
the anterior side of the postorbital bar to the ventral edge of the orbit and separa-
tes the ascending process of the jugal from the orbit. The unsculpted postorbital
bar is slightly sunken beneath the bone surface.

The squamosal is a large rather than small bone as described by Young and
Chow(1953). Its posterolateral process is extraordinarily large. As a result, the bo-
ne is triradiate in outline in dorsal view and the posterior margin of the cranial table
1s bow-shaped. The thick lateral margin of the squamosal suspends above the recessus
oticus externus and bears a longitudinal groove for the attachment of the ear flap.

The thin, large quadratojugal is almost as broad as the quadrate in dorsal view.
Its anterodorsal process contacts not only the squamosal and postorbital, but also
the ascending process of the jugal. The small infratemporal fenestra is bordered
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only by the quadratojugal and jugal. The posterior end of the quadratojugal is sli-
ghtly thickened, but does not appear to be the part of the jaw articular condyle.

The major body of the quadrate inclines backwards, downwards and outwards,
and has a distinct distal portion and a gently curved posterior edge. An elongate
fenestra is present on the dorsal surface of the bone. As in other crocodyliforms,
the quadrate meets the laterosphenoid on the lateral surface of the braincase. Its
pterygoid process expands anteriorly and sutures with the quadrate process of the
pterygoid. A deep groove on the quadrate is present along the quadrate/pterygoid
suture.

The occipital surface of Hsisosuchus chungkingensis differs from all other cro-
codyliforms in having a strong transverse ridge in the dorsal portion. This ridge
extends along a level dorsal to the foramen magnum. The paroccipital process of
the exoccipital extends laterally to a lesser degree than the squamosal, but this is
equivocal in the type because of damage. The ventral portion of the exoccipital is
comparatively broad. It bears two foramina: the upper one probably serves for the
exit of cranial nerve XII, and the lower one probably for the internal carotid artery
and cranial nerves IX-X. The posttemporal fenestra is closed by the supraoccipital.
The occipital condyle is entirely formed by the basioccipital. The ventral plate of
the basioccipital is oblique in orientation, showing more in ventral view than in
occipital view. Three foramina for the eustachian tube are located at the basiocci-
pital/basisphenoid suture. The exposed portion of the basisphenoid on the ventral
surface is small and triangular in outline.

The palate is characterized by the following features: the suborbital fenestra is
closed; the pterygoid forms a stout transverse ridge, resulting in a deep step between
its main body and its palatal process; and the choana is surrounded by a distinct
ridge. The palatal process of the pterygoid is tube-like in the new specimen, but is .
plate-like in the type. It is extensively overlapped ventrally by the palatine. The broad
palatines meet along the midline anterior to the choana.! The shuttle-shaped choana
between the palatine and pterygoid is divided by a bony lamina in the type but not
in the new specimen.

The lower jaws are well preserved, but are still occluded with the skull in
both the type and new specimen. The symphysis of the lower jaws, with the parti-
cipation of the splenial, is long and reaches to the level of the fourth-fifth maxil-
lary teeth. The narrow, triangular external mandibular fenestra is present in the
new specimen (Fig.2), but is closed by the posterior extension of the dentary in
the type. The dorsal margin of the surangular is slightly convex in the type. The
moderately-developed retroarticular process is ventrally positioned and is ventrome-
dially directed.

The premaxillary teeth are not preserved in either the type or new specimens
and the dentary teeth are covered by the upper jaws. The maxillary dentition con-
sists of ten teeth on the left and nine on the right in the type, as indicated by al-
veoli and teeth preserved. The size of teeth changes with the marginal wave of the
maxilla-the largest ones are in the crest and the smallest in the trough.

The left palpebra is preserved in the new specimen (Fig.3). Its size suggests
that Hsisosuchus chungkingensis only has one palpebral ossification.
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Much of the postcranial skeleton is preserved in the new specimen. The articu-
lated presacral vertebrae consist of the axis and the following twenty-two, but most
of them are enclosed by osteoderms. The scapular differs from that of Protosuchus
and Orthosuchus in that its posterior edge does not extend beyond the glenoid(Fig.
5A). The coracoid lacks a coracoid foramen and is about half length of the scapu-
lar (Fig. 5B). The shaft of the humerus is more or less S-shaped (Fig. 5D). Its
delto-pectoral process is more ventrally positioned than in Orthosuchus, Shantungo-
suchus (Wu et al., in press) and Alligator mississippiensis (table 1). The radius
and ulna are not significantly different from those of other crocodyliforms (Fig.
5E). The hind limb is represented by an incomplete femur and tibia (Fig. 7B). A
pair of pubis is morphologically similar to that of Protosuchus (Colbert and Mook,
1951) (Fig. 7A).

Both dorsal and ventral osteoderms are well-developed. The morphology of the
dorsal osteoderms is comparable to those of protosuchians and many non-eusuchians,
except for the lack of an anterolateral process. The ventral osteoderms resemble
those of living alligator in configuration and arrangement.

It is evident from this study that Hsisosuchus chungkingensis is unique in many
aspects within the Crocodyliformes. A suite of autapomorphies are recognized for
the species: (1)presence of an elongate posteromedian depression between nasals; (2)
maxilla forming anterior, ventral and posterior borders of antorbital fenestra; (3)
ascending process of jugal excluded from orbit by descending process of the postor-
bital; (4) posterolateral process of squamosal extraordinary large;(5) suborbital fe-
nestra closed; (6) presence of a strong transverse ride on ventral surface of ptery-
goid, resulting in a deep step-like structure between palatal process and main body
of bone; (7) elliptical choana elongate and surrounded by a distinct ridge; (8) exoc-
cipital forming a pronounced transverse ridge above foramen magnum; and [(9) ab-
sence of coracoid foramen. .

The new and type specimens represent two growth stages. The flowing changes
in the type probably reflect ontogenetic variations in the species: (1) marginal wave
becoming strong; (2) orbit becoming wide; (3)choana divided; (4)external mandi-
bular fenestra closed; and (5) snout becoming relatively long.
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B8R (Explanations of Plates)
Bk 1 (Plate 1)

EXFSE (CNM V 1090) LB T X 9.5/10)BEIR( X 1)o
Skull of Hsisosuchus chungkingensis in dorsal ( X 9.5/10) and ventral ( X 1) views.

B 11 (Plate II)
HXEHE (CNM V 1090) $EREREREMMCL)GWECF) (XD,

Dorsal and ventral osteoderms of Hsisosuchus chungkingensis in left (upper) and right (lower)

views,

BiE 11 (Plate IiI)

EREH#H (CNM V 1090) A, LBFRFHARM (X9.5/10); B, ZMERM(X1); C. ZLgEmMm
(X1); D. ARRAHA(X1); E REEZHEBEFEH(XL)F. H8E, REBRU(XL,
Hsisosuchns chungkingensis A, Skull and lower jaw in right view; B. left palpebra in dorsal
view; C. left coracoid in lateral view; D. right humerus in anterior view; E, the distal end
of femur and proximal end of tibia; F. right radius and ulna in posterior view.
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