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ME FRACEATRANNER AP R LV EMAMFE R — LKW )&
( Sichuanosuchus huidongensis Peng, 1995), FEMLER EXHZMBRRAEME T A FEBIT. WIS
SWABHERRAEY, EIRTEAKRESXRGEMELR — Mo, BRFER
BAPU)I 6 R —FRE R TR P A R RS Y.

X@im  MIERT, RS, FYIBREH, R
hEZSES Q915864

EET IS FHERBETRENUIEARTRAKS Ko (A1) LS % LY
BRA EIEg GRS PR —RER LA MR (ZDM3403), FHRKEES HILHRM )62
( Sichuanosuchus huidongensis Peng, 1995), XEEN Ak T HBBE P TR EZAK
JFEERA 4, LEFIHRC NIRRT ZRNRTZENFEERLE,. ENERNTHITE
BRELEIYHIRGENHFEXREG THEEME L, BALEEEANICA.

AFAHE SR E S =
BB T HIEZRS M M ER, R
AEMEBER, G s L TH
i, BEBRARKENTRE, BEE%
Wy R, £, SMIERRNE, Bk
MISHER AR O HL A, BRI K.

FRARR  ZDM3403 54 kB R Y
B A Do A0 SR IR B B R A,
BARFFEL. (BHRTREE, LEWTMR,
aERA N, T2 BERE.

B EAE AN, =M, mimsty, H
ig@;ﬁﬁ@ H%%tmﬁﬁ%mmi’ i B AR B, R
FEMDRES, W LR R T R AT (AR —2 /)

B EAE 2, A ESUE AR R, Fig. | Location map of Zigong arca, showing
BTk B A BB B . EAE R the locality at which the specimen of Sichuanosuchus
K, WBYMMEEKRES. EWME  fuidongensis was collected. Scale bar=2km
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LEARM, MRS, FEARDY, MEEEDS, S5 ERIULAMYESRIL. LEUE
MBS MAEE, FERRH, EMERENTZ T, SEEMRERMNMES. BT
LT LEIFENETA. AFEE, LOENERH EERSREEEN, JLFREIRE
— F@iah, MR AR P T RR. R (LR 85 ( Shantungosuchus  hangjinensis,
Wu et al., 1994) —#f, FBRBEEHMN, R0 MSE, AEREEMESHE, 5
GEH VFE, WAREACRRETLEIE> ARG,

BEAERER, WS LHEMATHEHE, BARR Protosuchus richardsoni (Colbert
and Mook, 1951; Clark, 1986) 1 UCMP97638 (=?Edentosuchus wellesi, Clark, 1986) #}
BB T B MR XHM—3 2. BEGHSETEFEIRES, MmRSEER, BAH
LB ZE, EARSE5HBRANN%(E 2B). TSHEFESXEARF. HEH/D,
IR E SHLTH, HEwmgE, HEf/, BETRETHEENEMELHETERZ
IR

F1 CHEROISLFSMTRENE (B0 Z2X)
Table 1 Measurements of the skull and mandible of Sichuanosuchus huidongensis (in mm)

IFBRAKE(ARE T BBIG%EL% The maximum length of the skull) 60.8
FABARE(EGHZGRE The makimum width of the skull) 36.0
IERKESECKTESBE T The maximum height of the skull) 12.0
WK B (IR BE AT 0528 2 K F A5 The length of the snout) 216
HRHE B KX H 2( The maximum diameter of the orbit) 16.0
FE 8] 8¢ /N % 1#( The minimum width between the orbits) 93
L BRALI A P43 The maximum diameter of the supratemporal fenestra) 11.0
LBl B/ A #8( The minimum diameter of the supratemporal fenestra) 6.0
B8] [X £ /1 36 B( The minimum width between the supratemporal fenestrae) 7.8
87 K J#( The length of the squamosal) 17.5
B B K 5% FE( The maximum width of the squamosal) 12.6
&K The length of the mandible) 57.0
TR & MK B The length of the mandibular symphysis 107
TR A ¥ 5 A ( The maximum width of the mandibular symphysis) 11.8

RIBEAERK, AIEE, FGRSRE, A& SEEMRSHE NENH5ESH
B, EHABIRIERNT %, AXEEE-RKERES. SEYHEE, HUGDRE
WTEN, ERNERT B, SN ER R, AR B AH AR R,

e/ R AL THRIE SFLZ 18], WAk FEMRTIMA. BrSHERT, Fes5e
HEE, MEEmSENE 2 BEEE. ESSTHNM%EE, 85, TTPEl, 25T
SRR WEAFE, SEEN EFARANAEES, #BRIES B (postorbital bar).

FHCFEE -, ILANISHRIERL, ELTHS, SKkTFm2 LMy
40°. PEBRAHZE B AR A IR IS 5 (palpebrac) 15 H ELREM, AT—RR S 8EL, pus



41 SR CP H SRR F HEEIC AR DY 1 85 271

LERMBEAHEE L, F-RESED, B TEGSEERNZHER(E 2A, B,
¥E P. richardsoni #1 Orthosuchus stormbergi (Nash, 1968, 1975) M fFEFBBKE, HO.
stormbergi WP E AR5 HI TIRIEMATE ARG E /A, JFAHH%E(Nash, 1968: figs. 1, %
1975: figs. 1, 3). P. richardsoni #4575 UCMP A (Clark, 1986) H ¥ B B B th AR AR 42,

{BFEFRA AMNH3024(Colbert and Mook, 1951, pls. 11—1, 12—1) XFHRE A BIFE

M.

B2 CANMNESLERTHE(RAR =1 EX) A WM, B RHE; CHEMA
Fig2 Skull and mandible of Sichuanosuchus huidongensis
A. lateral view, B. dorsal view, C. ventral view, Scale bar=lcm
an, angular F&5; art, articular X474 bo, basioccipital AU, bs, basisphenoid FEyE-H.
d, dentary % #&; ec, ectopterygoid SMEHF; eo, exoccipital SMEUHE: f, frontal HH; ), jugal BE,
1, lacrymal {H&; m, maxilla bF&F; n, nasal B-F; p, paretal [, pa, palatine FE&:
pm, premaxilla Hj L4{&; pp, palpebral BRESH; po, postorbital FES5H; pf. prefrontal %8,
pt, pterygoid E4%; q. quadrate 7H; q , quadratojugal K #HE; sa, surangular L,
sp, splenial JEHUHE; sq, squamosal B
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BEMEK, MArREiiRsER, RRAE Protosuchus F1 UCMP97638 HH AR HEE m] §
B, BBERAK, HARLP. richardsoni WHRREEE LS M EREE FaE4, BR
HES5HEEHE FRRRERG FEIL. 7EERER, BATHN, HarERm N
E, SERSZEM, FSEE M LA RMEE, HiEERS S S S THL.

75 B H M (otic recess) Z SR KRS, HEBEHEM, REHABRKNIEH
i, HERRTAM N EENR, STERs, mAMUL--EEH, tENEHS8E
HIHE, B T B (temporal passage) L& M ESMUTE S, BWwE SWAE LR
3, FEL HE 3 0 bk %% FL.( foramen arteria temporo —orbitalis), B8 M FLAH & HEBF 1 %,
X454 W F Edentosuchus tienshanensis WAy, 1985, . _

BN T A FENENA, FRE-HE. ENTFEMN, BEWRME. 85
BYHBEZE, MRS EERS (resessus oticus externus) K THAR. 8f& NERTE 5 07 & A
B, GEHMSTEES. EERESMEES, S08Mm0THEH. SamME
kB G REHEA—H2. FFimSsags, PRE-AIR. TEFEHD,
B TR0 S AR, S R IR A NSUIREE. TE B EEALED, WRE,
£HAFEM, 5 Dianosuchus changchiawaensis (Young, 19825 Wu and Sues, 1995) 9t +H
o1, {HERE X%, & D. changchiawaensis /P, B8] [X HHEE] X i 55, TUE MIEB7E 3
HRETMAY RSN, ROUE, MES5FEAE HELREERSTEERM
FIRESR BN B FL.

RS, HESHERSHBESHRYXARE. SME - BEEESHRATE
WEFRE RGO, Bk, BEWNE, TXS58EMTEME ANSETE %%
&, MBI, 1E P. richardsoni B, SMEEAS SR BRME. BIMLEMW G
TR, AOEEEMAR, EEE RS G RN, BIRRNE%R ST RHE,
BB 5. BT B4 45 7 %8 cranioquadrate canal), #E KB HP ISR M A ESA P B HH.

BB, MTREAILZT, MBRRA G SRR KR, AR, R

¥, BmEM, FEslkds, EATAEE, ENEINREARMN, HR P richardsoni —
ﬁ,EE%%@?&@EW¢%%%OE%%%ﬁ%ﬂﬁ%%*#%ﬁﬁ%%,E%@
EORH, MEFEHTHEAE, CSHERS A, E=AK, WM R, BE
J5 ERms . B3 (pterygoid flange) ik, ASBEMELRE. EHRBEELHE, TBE
i, BRGNS RAREENBLTFOMLER. WESZHA-AKIER,
METARE SRS, SEFAEBEERER, WTEBRNMZEE L. 2R
%, MEMZMNaT R, SESME, MAS LSS Em. BELEEK, FHFR(E
20), A LS S hanginensis 9 R —#, HS5FEEMENREARS SHBIE F LKA
R, B B SUREE,
CORRK, B FEAKENSAZ T, SARERRRAE. SEBRGEME, BRE,
KRENTSR, R5HTHEERAR, RKERDY, BEh AREFR. BaRHE
M, UBMESAE FIMLAATE. EREETREAN, finHESEKE
W, FEHEE AT RES SH MR TS, ' v

MK, MM =MA%, BERsmsMil, SNEgsEnY R, RmEBEN. 5
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M B MR F (A 2A, O). X—fFEEREREELX PR LAGE, FF, BEEY
FEA%, ¥R T 4N L (external mandibular fenestra) Z 5 FR. MG, BH L E#EE,
R mEE, WK, Bl FEN G, BE /) FBREES%A NasMLE R %
MU AR, HHERBEE, ETMIMEZER. LBEEKK, B4
g, FIE SN AR, EEERAA, AT R A UER.

XKTEETEFSMEEEEROAMN. XEEM, 5EEEF—-EERTERHXT
B, BN aRETE. B S hanginensis —FE, XTWEHANE AT R, BER—F%
(B 2C). WRHET SRMEMIXT, FTHXTET BERENE@A.

A LMK, Wk, g™, LEl, B%E, BEAFESMUMER. |
TE. THRERASENM, A LA TG EE, £ EMERE K ENEF]F
WS EHENT, LOUSEAA TR KB LSl RIEE, sighmtE, 5%E 2
UM, HEH ESUEERARYS, SERK, R, wEF. ST0RE, f4.
F&MmEIEAB/MIEY, Himg EREE MRS ANEEZRNEER, XS5HERS
KHARH.

EUE ERRERH KB GHER, S0 E0E ESE R EIuss5E. 4
WH ERE WG, BiSFIPEASAERNTE, HEEN TSGR 14 8. JTHE
BB ARG GRS, BEAARBENIE, FEE208K. REEEZEHNH
W LR/, EREHRESEHERD. ESME L S5ERY EMEERE.

A B

B3 RDUINESSE 22, 23 FERTHE 43 MR A) ALAS I BB 9 AR B) (HEBIR =1 JEEK)
Fig3 The 22th and 23th presacral vertebrae of Sichuanosuchus huidongensis in right
view (A) and the left scapula in medial view (B) Scale bar=lcm

SKIE BB RAT 23 IAEREHE. ARHEHECRN B 00 15 50 HIRT RS O A A BUME, HA
AEHE, BHEMEAKZ 42K, WmBEREE, P ERUE, BUNAEE, H5K
RIREE. 22, FMEAFEHEROHER, HEK 65 EX, WUH, FREAE
&, REPE, MNABE, MRS, MeAR, il BRTRK, BRRMHE R
K, BT, mAT LA 3A), DM yRIE, TS §8RNEREA.
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ZDM3403 BRAF T + 2 AT E RERR S ER R, HER/D, K 6—7 2K, M
B, HESMK, HERIKE, miEEE LR, BIXTREAR, MEXTRAHE.

BB BB S — BT ERARNL. BN, VT B 58, JHRTH % i T, 1)
J& BB AEEAR , T 5 R — B RighaE, Hih B R, e
5, BT AR ETREHER AT WL MR RO, K20 3 2K,

Yo R AR, B, BN, R S 5 5
%&é ZDM3403 RIIRAEAZERINE. 8. RE. MENA
- SRR S, HIRBRARITHRE3B), 5 0. stormbergi

B MOLLEARML, Lo, MATRHREER, BB —8M. [
FHIASRS, (HI8E, Ty R, WRAAN LEBme g m %

KRB 3K, RN ETHE. BREREE, NBREHLH
#, ERENYTES, TARTRMIE.
RigiEmstR, RBEFVERNE, EKEFIIZ X, R
BRNRUEEE, BTHEIFEENE, SRMHT B, E§]E
L WRFHIAE, P mwmtEik, RIBEERELKE H 30 X,
. % O. stormbergi (Nash, 1975: fig. 14) —#¢, BHEA 5 HR(E 4.
@;ﬁ&gﬁ’%ﬁ UBERGE, MTFREMRUBEZHE, SupE K 132X,

R cinpy T B REAR R, BB Rk B, WE R

Fig 4 Reconstruction o %» FRERAR BT, ROBHK 10 2K, HFuE LA B
e 6 forlimb ang IO, TR 1 +cBOK, RS, OB 3+48/h, R,
o of Semaonone TR D OREL K SRR, ERMEDHTREE. EEN K7

Puidongensis ZX, BTHRHE. E50. Il XZ+#E, "%“%V EfE¥EH

Scale bar—1em I . IVZF, {LEEMEBRFSET.

ERRER 13 Z2RKAHREIER. 18 ZRRKAAREER, 7.5 ZX KN4 HTIE
WA R IR B . B TR R bR B, AMER K TN, . SRR,
RE Y R, s = AR, srMIA — AR EMREE, SRR,
XYHEMBEIE. Med-a T84, M s E Y, a2 =/AE.

FEEARHN, TE 5=k, BE32K, HE A — R EM L, ’é‘ﬁ’]iﬁfﬂﬂlﬁl
S EREFMBERT. REKHES/D, BEAKHN, FEM, SHEXY. B
REFEED . M. IV, IrHEEYEERAK, BKMOSTI 522X, HEHEAF4
. BbE I, K77 2K, EsAEmigk BE, ERXTEN, 92 =A%, w1
BELCREE T K, 3 T A, BRIV, K72ZX, BT8R, BEN, e TFREN

ZDM3403 Z R T H HESARA 21 M KB TR, 822, 23 Haidm N
RAELMER. W, EFERENR R RN ESRES . SRS
5 O. stormbergi. P. richardsoni IEAFILL, A SR EBTTRHES, 58— 8K
X F—EHE. ST M —X BRI, RSB REMA, BANERE TS
Bk, 122X, FAEEREENDY, B35 T A BN BT SO B TR S A

‘ . AR 1 BRI S, HARERERE, K
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ELEEFNI4E  Peng (1995) *HL AW SR RGN0 BIE T WE e, LT 5E5
RUBAHEBAET HE, BRESPEIARFEERHTIHRE LR, fxmE, FR
gEAh, DU ER R LR RS SR S R A it R R R ILREX R LREY
( Peng, 1995; Wu and Sues, 1995) , EAR AT REACRIFES XM AR — ML 5032 BAT
B AT HE: MART ESUE / EEUE B ARG, BEEE MY B
W, BESELRE. BEASSHAIE FLWLE, BERHEREES. EIIRXHHR:
MERYRL G ENE, RS EREK, BEERK, WHEHMEY R, $EEET
BEBAN L HRMEREE, BEERKERAZMWR, BHREERERNEENE
B, WHIEHE, IREKHE, WA R,

FRICAREY IVPP 10594 K70 1| £ 3t % B 575 — #5268 KB #74<( Wu and Sues, 19 95),
HeH R ¥ BAHATE, Wu and Sues(1999) BB IHENNIEERE S, REF
(FANGEIR) AR ERTRER R D)5 7 — A, TVPP10594 ) DL F 4R AE T SR M )|
EBHXA: B LEHEREE, THRR—-AREGEEE, BSEF=EME, BF8S,
BRGBEBIREKEWR, BEERGHEEZEH Bk,

ZHBREZBTRFAETRFHAABRPERATILANFEELY. B R/NE
( Microchampsa scutata Young, 1951) 454l AR 45 38 4> & 3K & 86 A1 B AR 44 B BT 3T o1
B, mTFRRARZ HERNETIE, TFFR/MENA R —HFESI( Wu and Sues,
1995)., T EC % 47 8% ( Platyognathus hsui Young, 1944) IR FER 480 L 5 F1 F 48 B A
., EREDNNE—F, THEAERNRERE, BREIBSRERE SHIGFIHES 6
WiLE, MAEAEBERUEZEENE, MARMEF(Young, 1944 Wu and Sues,
1995), 5ig)i&28 AR, Simmons(1965) itk T %4 B4R P Y 5 —FEEEbrA(CUP
2083). fliBiZbRAIHLE P hsui ', {H Wu and Sues(1995) A}y CUP2083 £ % — 4 A [F
BIKE, TR THEKSHEK, FhHEERE, THERA—-BRMREEE., X
fIE AT 5 Y )1 85 DXk

ik R iE 52 ( Dianosuchus changchiawaensis Young, 1982) B4 FRREHPRKIN B
—JEEE, ER TG, WMETEM EFLA M, SI5EEHEL, HENB
EXAES, AL ERERAK, MRUCKIEY, BoAEhgcEds, BE 50185 A—R.

ZDM3403 A kA Ko EX, HFAHEFEK Y12 E X, R Proosuchus
richardsoni (Colbert and Mook, 1951) I Orthosuchus stormbergi (Nash, 1975) £ 1K & 3 43
MRS, ek ey 40 Bk, B—-NRMER LY., BREEERET
B R — AR E, MBE LS E—Ek, LTSI RENLMAET RITE,
EREMFHRZERE, AT TVFERRE, LHE/, BEWHER, RIELZKA, E
RIX R, TR MR S 45 2 MBS R EW S IERH R — M EMA.

WIEERHEIIRER, b EFIESEARMREEN, ST NMNRE, D% a4
W, XEFHMERAERARESY. MERRAORE. REMEERE, TAU)E
WRTB LK, B ERMEITERN(E S, R, 2HEREL -8, TEAKRE
B, HEBEENEREEEHNSANMERLYERE, RATHNETLAEE HiKH S
AR A # . XSRRAE UL AR SR LRSS E —E, AR RAEK P,
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RS TRENSFTREFE(LAR =48X)
Fig5 Restoration of the skeleton of Sichuanosuchus huidongensis in standing pose Scale bar=4cm

Bt ANEEHEIEPRINPRET BRSNS AR THE, A0,
TouFE. BEBFRENMERE,;, BB EMYIEEKE e REIF R RA, £
# K Royal Ontario Museum -G AN R EB LM REARERETIFLZERE
RIFHETIRSCFR, RS SH ARH RIS SIERR, 7 —3F308.
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LATE JURASSIC PROTOSUCHIAN SICHUANOSUCHUS
HUIDONGENSIS
(ARCHOSAURIA: CROCODYLIFORMES) FROM
ZIGONG, SICHUAN, CHINA

PENG Guangzhao
(Zigong Dinosaur Museun Zigong  Sichuan 643013)

Key words Zigong, Sichuan, Shangshaximiao Formation, Late Jurassic, Protosuchian
Summary

Peng (1995) briefly reported a specimen (ZDM3403) of Sichuanosuchus huidongensis
Peng, 1995, a protosuchian from the purplish—red mudstone of the Late Jurassic Shangsha-
ximiao Formation at Daquekou, the suburb of Zigong City. This material is the first occurrence
of the protosuchian from the Late Jurassic in Sichuan Basin and the most well —preserved
pfotosuchian tossil ever found in China. The present paper is a detailed description of it.

Additional diagnosis Internasial bar formed by premaxillas a faint crescent crest on
dorsal surface of frontal along posterodorsal comer of orbiti postorbital completely ex-
cluded from infratemporal fenestra; length of symphysis less than its width; ventral edge of
angular expanded transversely to form longitudinal medial and lateral ridgess denticles ir
tip edge of cheek teeth larger than those in anterior and posterior edges.

Remarks Close phylegenetic relationships of S. huidongensis and Shantungosuchus from
the Late Jurassic and Early Cretaccous of the northern China are indicated by the follow-
ing synapomorphies: premaxilla /maxilla portion shorter than the rest part of skull in lateral
view, jugal with ventral shelf, pterygoid largely hollowed, palatine excluded from suborbital
fenestra, posterior part of angular shifted to ventral surface of mandibular ramus. They
probably represent a late evolutionary branch of protosuchians. S. huidongensis differs from
Shantungosuchus in the snout relatively short, posterior process of maxilla elongated, posteri-
or process of jugal long and expanded laterally, ventral surface of squamosal smooth,
lacking supporting lamina and fine ridged laminae, palatine strap —like, sculpturing on
ventral surface of palate region unless developed, symphysis relatively short, symphysial suture
straight, mandibular rami symmetrically contributed to symphysis.

An additional undescribed specimen IVPP 10594 from the ?Lower Cretaceous at an
unrecorded locality in Sichuan Basin was referred to the genus Sichuanosuchus (Wu and
Sues, 1995), but is unconspecific with S huidongensis (Wu, pers. comm.). It differs from S
huidongensis in having one caniniform maxillary tooth , two dentary teeth anterior to lowa
caniniform tooth, frontals fused, dentaries grooved along the entire length of symphysial
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suture in ventral view, and distinctly constricted behind the lower caniniform tooth.

Several protosuchian taxa have been discovered from the Dark Red Beds of the Low-
er Lufeng Formation (Early Jurassic) of the Lufeng Basin, Yunnan. The validity of
Microchampsa scutata Young, 1951 is questionable (Wu and Sues, 1995). Platyognathus hsui
Young, 1944 is similar to S. huidongensis in having two enlarged caniniform dentary teeth. But
in the former, the caniniform teeth occupy positions S5 and 6, and the dentary tooth 6 is
polygonal, rather than lens—shaped, in transverse section. Another specimen CUP 2083 des-
cribed as P. hsui by Simmons (1965) probably represents a different taxon (Wu and Sues,
1995). It differs from the S huidongensis in the elongated symphysis, sharp crowns of the
cheek teeth and one enlarged caniniform dentary tooth.

Dianosuchus changchiawaensis Young, 1982 is similar to S huidongensis in short
symphysis and oval—shaped supratemporal fenestrae diverged anteriorly. But in D.
changchiawaensis, the supratemporal fenestrae are widely separated, the portion of the skull
behind the supratemporal fenestra is largely elongated, there are no caniniform teeth in the
dentary, and the cutting edges of the teeth are unserrated.

On the proportions of the bodies of Protosuchus richardsoni and Orthosuchus
stormbergi, the estimated body length of ZDM3403 was about 40 centimetres. Although it
shows some adult features, the scparated frontals, broad cranial table, small and
oval—shaped supratemporal fenestra, large orbit, shorter preorbital region, and clear
neurocentral suture of the presacrals indicate that it is a juvenile individual.

The dentition of S huidongensis is heterodont. The compressed and serrated teeth and
the presence of enlarged caniniform tecth in the maxilla and dentary are the undeniable in-
dications cf carnivorous adaptation. The long, slender forelimb bones indicate that S
huidongensis was quadrupedal. However, the secondary palate is developed as in other
crocodyliforms. The ridging on the pterygoid indicates that the functional choanae opened well
back. It is evident that Sichuanosuchus spent much of its time in water, as do living crocodiles.

PARR5: RA( Explanations of Plates)
BT (Plate 1 )
LAY )1 88 Sichuanosuchus huidongensis Peng, 1995
L BHEYW Dorsal view of the skeleton (ZDM3403, x4 /5);
2 BRAME R A IR FZCRT AL B 88 9 Dorsal view of the skeleton in extemnal mould and the left scapula
and forelimb bones (ZDM3403, x4 /5)
EAR 11 (Plate II)
LAY 1| 85 Sichuanosuchus huidongensis Peng, 1995
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