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PRAE B 275 2ok flhtK 285 =k, AR B BFLFIIRATILRTER 190 2K 5 HpRERT
BB 35 K HRATAL /G & 22 K, SRIRBRSULTE 4 2K ARATILRTERIL 47 220K Bimil
ZUILTE 82 B,

EE AT BT, AW+ — B BALMIRATAARMEEE, ST, 45
ERBOAEMT UG, BIRET, KBEL RA DR NTE K, R MRAREEE, {2
HEBAEGI R, MRk, EFENA 128EBS 14, ESRENRTRAA 130 22X
KBET W BT BT DA FEEESE DS, RARCI B SR, MEZWITF R AER
%, BRI E—FERAERERT, TRk, R ES ek, 2 m L&
PRI, B AT AEREE, BETHFNRE T B RARBMER, AL BT
(Nt /e —F L2200 For BB WK, BRIETHET AT EB3), RUMER XL 505F
At 4 Bk, -

FE W THEEBRALRREENK 187 X, IF—~KMBEGHEE, NE
E, B THEE2RA N — W FHHMITHEABRL AR —Rgaadk, HARREBRK,
MBI B (A R TR T ) , SR ARG S8 B 2F DS LT T 8, (E AKX — B M AT TZR T
iR R, UUE S RSEAER L B AR, BAERHRE, 4 IHFX—xt T, K
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B HE. NWERE, BRAZEWAHEENEHR, § AR FREHEEE, MIEH
BREBEHAE (A—ERERG LA BRAEE), X—EEHFRX Y
EHARNERY,

TF AERRTUNIF RO ER EANAERANEE, ZR+—2F R
RELETREH. B EF—FF, T WERIBLIRIFN, RASENT MY IEE—
L, BT RCRSZIEN, ARTRFHA TS L7, AR S - B B F AT R
htfo Ia—F AR, AALRMATE, XANF R E BB ST, TR G
MRS, RAIERAERT=2F/NRA, A —F i, BilimstlAs /ST B R K,
&IF RN 138 K, IRIFK, 28 270 Bk SBF 5 THHE 36 2K, /AL S 31 =k
SERSUE T 31 K A TEEREA & 21 B,

. HKEBRER, FEHMF. LE5 RS SR EAZFZ—

Fig. 1. Dsungaripterus weii. gen. et sp. nov. Anterior part of the skull ventral, dorsal and right

side views. 1/2 nat, size. Abbreviations: ju. jugal; mx., maxilla; pmx., premaxilla.
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BRFATHAD T 5%, A P PR AR, EoF LA S HES T S B 3—6 =
Ko BRAME & TEF 2RSS ERET M, B — B B R/NE o TS RIRT SR TS 3, 12
HISEH R, Z/NLAER, ARG, s b HARXT RSF Irit BETT B, A7 an—2efm 24—
B T RUET AR b B3P AL PR SRR Ao

# ) B

SEEH  SUBATERHE, [ 3A IR T AR RIRHE LS B 55 = S VO AR, 3K
— bR, SEBR U RESE R, A —/ NESERIEAE, §RMAE, REPERE,
AFHER G E DL IR o IR TR LT, S HE. Sk, THEM BN TR T EE W B H, sk
AFHE RIS, HATEMEAR Y L7 —25 dha0f, FEULEE L9 M AR = A RES S, i FLIR
R, JURET, BN 6 BX, AnMATRTIEMERIE, XHE T i —HAMZER
B Fr, B LR ko EHLUE , BRI, REMEERT K. NEEE, K
L L BA—MAE, BRSSPI, JLd T L322 &, BArK 37 X,

3. REHEBEREL, FEYMH. THEE.FEEL HHRT5Z—.

Fig. 3. Dsungaripterus weii. gen. et sp. nov. A, Neck vertebra in dorsal and anterior views;

B. Posterior neck vertebra in dorsal, lateral, ventra, anterior and posterior views. C. Sacral
vertebrae and the posterior presacral vertebrae in ventral and dorsal views (cf. fig. 6, A). D;
Consecutive caudal vertebrae in left side and ventral views with the anterior aspect of the first

one; E, Two posterior caudal vertebrae in lateral and ventral views. All 1/2 nat. size.
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RITEE 46 2224 2Pl AL 5T 31 280K AR BT K 27 =k

BEAEAHE, TR R EFR G — N E T ECE EECE N, B 3B E B B N B R
Bo BREH, X—HFHENTE, SR, MERINARRT, WiTENE, A
ERTGEME B, X—FHEBAT— /T, FRTEMR N HEREES 2T
HEMBEEE E—REE b E—FHR 24, il AEEHa—, $1IE
B, AT A — RO, T EPE —BRENHE, BIMX—SEEHE, IR Orni-
thodesmus WISHFHERG, A AL X EEFRANIEMEETE, EAHS50%, &
¥ 42 2 MR AL FE 15.5 ok AL 13 20K B SRR R R 20 2K ; SRl
e 42 2k

‘XTI (E 3, CE6, A) TR A T HAD SERFHEN =S DR R A
— 8, I ABMARIE , A R X 3h & R R ITRER A HER . REDEA—RNE
e, RREAEHRNEE, 1ERENE T DERENRX = EN R R R B
FHE, I ABRAM R BB A , PR XA HEd LB M thA 2 ffEX =
A L SRE RS RS B ARE, AW A R NN U8 L, AR LB L, SrMBER
VANEA

BREZ DRSS AE R, BRAESM—EEMAL, FrELR
o RABHLGEHECHE B AR —FIR,XEL-B1; 15 Bt _baAiasE, (HEBZSEEER
Ko ZBHMNEFETE ,, FHEATHE TSI L TEBRRE T, ENREREOME,
B G T AR R — A P, B 2 MR RE SR R SR BRI Y B, B R AERRRO MK, TE HATE
MELLE EM . = MHHERKKRAFR, B 512K, MBI 16.5, 18, 18 BX,
I SEHE T [)_b A, R AR, A& A I BRIEKD S AT S Al 12 2k, H
RIRTRHERMB . BRIEATERE L, RMEBIF S AE HABSEAL, S B
35 (BB 50 5, BEFEESC, FHE[E Ornithodesmus FEALE—LE, BRI, T
PIBC A HE, IR AL R, B EX S, 4 H LTS Preranodon I, THEKITE LTI EE
BT Ornithodesmus, 1B BIAEHREEE,

HittFBREH (ERATHZE, MEETHEHZ, AN EREEH, EEA
HEEEAE—#8, B 52 2Kk ; DBIK 175 17 1 19 2ok, RUZRREMA GRS |
Bl BRFIGATHZEE AR, BRI, LS (RIT—4 135 2XK). ma—FH
B )G RTINS — 4 B R HER AT LB LA A 9 — 8, B A HEDUR , =D A AE
— R PEE g B L1 Preranodon {RIE(E 3, C; B 6, A),

HEEW(E3,C He, A) FE 33— R FE R F HEA TR B R AR B LR —
DEREIRAE E, — B B FEEEHE, RRAAEFENRER R, F—HFEFHRLR
BFR—EFHERE 8, T 21 2K, IImES 46 2K, AKX —FHEHNYT
BRI S H0 I, AERDA S T A R PAE L B ). B S — BT S,
B H BIEE Lo BB — AR, AR/ I—1 K918, 16, 13, 13, 12 F
11 ZR(HATRF), EHAERMALS N —HRE, EHMUET LAFEBI R, H#H S
MM, M ERE R, HEEHMABRK, BEZESEN, BE—1, LWIHREFEALMW,
RTBREZR. BRIRE, HEHHE, LR Preranodon 7}‘E1ﬂ,‘1ﬂ&7ﬁ‘%zgﬂo
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EfH (H3,D,E) A LNBEE—ENBEN R —WERH, RAREWES
FHE o TREE A, R AR TN H A AR HEIR A M EEE R, 1H da R /NRIlT , R T BB Rh s e —
RHSEBLHG— MR, RAIBI— S, XTI E & B MRes, 8
R, RITEAEAE —KFERTRREEOE, B IFHRRK(REMEBES), HEiL
H 1L A, R 1L Bk, M5 RIREIE KM AR %, B4A0 T BRELIR . TR BT, 2|
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BT R B O B AN, AR HEER A B BB IS R, A A, BB
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KT R, RAT bR, W EE— AR KB RGBS E.
B (E 4, A\E) ML ME—AIERRAMILE IR,  LoimE 2 5 e
WASER, {ERTTAFHAIA KRBT, =fAKBZHG0ETE BB S, X
I, B TR 2 MTE » RImBGAL FT BB REEE 2B i I o PRAEEIHRIT 31 KK

D e

H 4. RRAERREL, HEGH. W FEEX. HER=TZ—
Fig. 4. Dsungaripterus weii. gen. et sp. nov. Anterior limbs (A—B, E—_G.) and the wing-
metacarpals (C and D) in different views. For details see text, All 1/2 nat, size.
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5. RNERREE,FEHM. R, HFBELRK=FZ—.

Fig. 5. Dsungaripterus weii. gen. et sp. nov. A right first wing-finger in ventral view; B. Left

first wing-finger in dorsal view; C. left second wing-finger in two views; D. Third left wing-

finger in two views; E. fourth left wing-finger in two views. All 1/2 nat. size.
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BT SRS —RAEMAT R EAERELA. EIRK 25 2X; EIR 21 2K R
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BB PSRRI, MR RTSSERRT e BE T
Pteranodon I Nyctosaurus TIAKFRIS T, HERTH T AR E —HFEEFHEARTRZE,
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Y BTN, RS LUG MG, B4R, skt V. 2777 BATTE
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o BMEX—ARA, BB SRTEMVT B S D T 805, BRI AR ERAFRET , K i Al 61
Ro EIKERS , LRI E . EASTHEH TRO/KEES, H— ek mar
AR BIRITERSD , 403X —8 ) B AR A4, T FEREZL, 30 2 B0 B FIRT BB W ESE R4 &R &, T
Bi— e,

E AFUICE &AM, SEHGRZOEKIETEARL, BN
7 A FRAS , FE s R A — (K W38 5, 3R BA sh AL R E B A,

= MEARSEE, HA V. 2777 BATASL S, FEEZE, JLFERH, 8-
FEE f 90T, TR B e, Fi A —28, TERAAR 29 BK; v. 2777 BT 17 2K,
AT T 17 2
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RE(Hs, A)  BBESUHAENA L, BRABA, BREr B E AL
65 ] , 24 R T A1 JE— 20 T BT 15 525 o
ISR FI R 3570 sk i — K T RHSELRES £+ & F 18 4
B0 FIIBEED AR AR 2 T B T RUBBIELR B S
b —EREETF, BT ERII LT 4 A ek
S HIRTG5Ro XAERIE ARG Nl , A 11 SRR
CEESMUEISE) o ST MEAH 21 BA EHEEH 13
=k, AMUESER HRE, HMSEA—EE, Wi, A
WS 32, B SR IA FEE BRI, M
SAEISE R, BEA LA, B BT L P — B R R —
JE s ,— 1B B s Ak , o T 9 AL, RE g 0, IS
B AR S A T B TARMBTEE o 24221 2
Ko s FEHEE 30 Zook 5 chER L 14 BK ATSJE 11 Bk

BHAET V. 2777 B—EEm (B 7, B) filk
A% B AR IR, T B 19 2=k,

AR, X — R R R — S, 5T I
1B X B, U Preranodon ¥ Ornithodesmus &,

BB (E7, A) M BHNEE TS,
PRAEKIT 170 ok, BRI SR, T S5 3AR 24 I 5L , 7 2
TR AN BN T Ao JEm R BRI, ik R
S, AR, L 27 Bk, AT 21 Bk, SRR
M BARBRIS B SR BARMEE, iy 07 WNERERE R

B BV, 2777 WRREHEA
DA BN B, 1 i e e 28 3 IR R e FAZHZ—e
BRSIIRSTFE, 4RI, EORTH [n T Do v o
o, MR, A E A E A= AR with the outline of the proximal end;
RO BRIE, WOAT Ko REHROBKRT 2 Dt bar of s femues of V. 277,
a1, AE S Fe B B &, A R E S 270 BBk nat, size. )

5 S A0 162 e, BRI R 53— M B B

TR %R

KRR RSS2 A NI TR, B EL AR T 3, A ST 3 ) — R A i 2, R
R R A AR E TR S, Insk 5 T2AM S HRIRF £ 56 BB i R 24, (HRIE
S D) 22 3R — A P i R B TR I P RO B, SXEERSENE (BT SR
HABTEAEH 1 S TR, A B (R 1D R eihac B4GR, DA Rt bh T A fE—is
B0, RALHR, KA LRI, TS BEMMUS S, ’

E2TFABHEE  SE5 TEMONEELRE, TETURDI 2L, SIAFRET
FUB R TEER S SRHEWT , R TTHE AT N —, RABIIRIF, S—L MBI LIEE, BEE
B— A B LTI L B R, R R RN RA A S, LIRE, SR TS
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T, RBE RN . RTBEERAONER T, SREH BLBE i SERATAR, SR ITM G, XARZEIIBYE
T, AFEEREFL LT, X—F, Y aRS, BT, T R, PR M
ERFRESERME. HNZ, RAEEBEAEE, TRk 5 DS GFRX —fh
IZER S , RIEFEE IR BRI, FERNCRTAM R R KF L ELS
AR AT AL AnRE R —LE, 57T AR K AOEER FLIARTR,  BRIMT I EMEAA O] S 53X R 1)
E%E A+ TRRBSRETFL—R, EAREMEE, BRI EEEEK, AT
ﬁnﬁﬁfiﬁ' WARTT 88, Atk ratk,
SRR L 28, HBZ et ﬁ&i%ﬁ%TmEﬁiﬁé’JT"”ﬁo WA~ B ik

v,—J’ET‘%B,4Eﬁ?%§‘£ﬂ]?ﬂdf’97ﬁ¢_r£ﬁ}§%l§é’~ﬁﬁmo SXRERA T BAR G TR —2E, U Ornitho-
desmus IFE, HALINZ A T, WA LVRIT A5 RS, (LR T REEA BE Lo

SRR, A N EAR AR, A E 8 TR T Pk BMIX—hBILFHR—KKBK
TEEIRET R, RAET YR A i — W%Této

] 3 6 CM.

5 8. BKAEB/RE, BT, LF2HE,AZUH.BEEX. BEREZFZ—
Fig. 8. Dsungaripterus weii. gen. et sp. nov. Reconstruction of the skull and lower jaw in
left side view. For details see text. 1/3 nat. size.

EB BB ER, AR REEHRAR S, LR R IR R, &
A EIRA S SR, RAPIZ-— S W ASARL B30T LAY Ornithocheiridae,  $AIAZ
FEM Preranodon WISERE R, BAEHEMIRTII A &% B WA 5058, AT A E EME
ey LB AR B, LA HEIR AL, NECE AN, ARSI W SR AR, K%
PO A ERTHES R, R BRI ARAS, LM, X—3 kS EM, B Pteranodon
Al HERE R — L8, BDEHERORE -, RIERR 1 Z2TIPTR &,

SR BT RN, SRR, RN A R, M TR R L R
i, BPIE—BOMEREFEESERL ST AR, THEAZSE, REMM, %
AR R P DA R 40, B TSRS IR AR 2B K, T HH KK
MK, WAREWVURIVTFREEE, T THRERNEE+5F A,

A B B PR L e AT, VT HARANTE o TR 6A, ik Z 385 AR R, BN EFE R
K B,

B REEmAUEANEESER, FREEER EIRAGEFRE R, VY
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st ra—g, RARTEILERF, SEL2m TR EBsZREMEY. KEKE
BRAR R E LIRA, U B B — 0, B—RIEMR T e BN RETEE
AR, FER ) D9 58.60 /

H%’%‘MT%B%E@’E%,}%%% Pteranodon FiH:Ad LR, W‘ﬁ‘é*%—ﬁIEHﬁo

AR RERR I, KRFBEZEMER CARSS, GRTERERE RN, BT EkS
Rk, — AR IR I, X—3h R AL EHET 3.5 Ko

BRI — B E AR B, R — LERT X — S L E L, BRE R
AR —LE AR $Eo

i 5 A

L ke, BRI, LB A I —RRFET B A0z, MEAZR
THR—Fo

X—IEZIRL R —HEHH, HAHED & Rk,

LT RERRTF LI B RA26NILIE (1961) Fifk, L7017 Fiklo Hep =R EHE
SRELA BB, 80 /N (Prerodactylidae) %35 3 A 4% 7k 1t (Ctenochasmatidae K1 Belenochas-
matidae) , T 5 —FHEECHME, TRRAAFRLOE L. FTUARTRIMIZAARAT

T B, WPIE—FH RS Ornithodesmidae — & B 2T Ornithodesmus
latidens TR, RE AL, HEBAA TR —FE—RFMRAZ S, 4nm L2550 Kpkaays,
RIETA , URBRAT MBS, IR RIERMMAa BT, X—#EEIHY
RS MRS RIS , 2L RIRR AT L 8 B BT o

[@ Ornithocheiridae th, MALFEFEARKTTRE, HMAMARFE—GIRATIL L, T4
AE Lok, MX—FEEHEWRE LN HRBRT— M, A, FrERAET A,
RRTETIT, f5E2TF 8 Pteranodon SEBAIR); B M) Ornithocheirus W AR, Bk
A, BB A FFHE_BIL BH T RAM_ R AR,
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Fig. 9. A suggested classification of the order pterosauria. Nearly of the illustrated genera
represents the type genus of a family of sub-family. The skulls of those forms are reduced to
approximately the same size and not to scale for an easy comparison of various proportions.
For details see text. Chinese names of the fossils ommited. The sketches of the skull of vari-
ous forms are after Pflienger, Hooley and other current text-boaoks.
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Fig. 10. Left figures 1—4 Pterosauria indet. From Laiyang, .Shantung modified from Young
1958, Right figures Pterosauria indet. From Mengyin, Shantung after Young, 1935, For details
see text, All 1,2 nat. size.
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ON A NEW PTEROSAURIAN FROM SINKIANG, CHINA

Youne CHUNG-CHIEN

(Institute of Vertebrate Paleontology and Paleoanthropology, Acadenmtia Sinica)

INTRODUCTION

In the summer of 1963 a very interesting collection was made by Mr. C. M. Wei
of the Paleontological Division, Institute of Science, Bureau of Petroleum of Sinkiang.
The whole collection was sent to the Institute of Vertebrate Paleontology and Paleoan-
thropology for determination. It represents for the first time the sure presence of Ptero-
sauria in China. All the remains belong certainly to the sub-order Pterodactyloidea (in
broad sense) and will be described in the present paper. As the field data on the oc-
currence of this find are completely not available except the attached etiquette and a few
oral informations given by A. L. Sun and H. T. Chao, I ptefer to restrict the present
paper to the paleontological study only. The geological condition will be given later, if
new collection will be made.

DESCRIPTION

Order Pterosauria Owen 1840
Suborder Dsungaripteroidea suborder nov.

Family Dsungaripteridae Fam. nov.
With the diagnosis of the type genus Dsungaripterus.
Dsungaripterus gen. nov.
With the diagnosis of the type species Dsungaripterus weii.

Dsungaripterus weii sp. nov.

Type Anterior part of the skull and lower jaws; two neck vertebrae, thirteen
consecutive vertebrae including three posterior “Notarium”, three posterior dorsal verte-
brae and seven sacral vertebrae, seven consecutive caudal vertebrae, two isolated distal
caudal vertebrae; the proximal end of the left humerus, probably a left ulna, the distal
part of both wing-metacarpals, both first digits, of the fourth finger and three following
digits of the left side of the same; nearly complete pelvic gitdle of both sides and both
femora attaching still to the sacrum in almost natural position and proximal part of the
left tibia. All these specimens belong certainly to one individual. In addition a few
fragmentary and internal molds of some long bones are tentatively mounted to the panel
reconstruction of the named specimens and a few unused ones are considered as also
belonging to this individual. Field number 96C. Cat. No. of the Institute V.2776.

Referred specimens Proximal and distal ends of humerus and probably ulna, a
distal part of a femur and much damaged both pelvic girdles and some fragments. Field
number the same as the type. They were found from the same site. Cat. number
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V.2777. ;

Horizon and locality Upper part of Lower Cretaceous (Csd, according to the
label) from Urho, near the mouth of Chiangmuho (Paiyangho), N. W. border of Dsungari
Basin, Sinkiang.

Diagnosis Rather large pterodactyloid. Anterior part of the skull laterally com-
pressed, sharply pointed and bending upwards. With well developed median crest above
the nasal and preorbital opening. Prenasal opening length of the snout longer than pre-
nasal and preorbital openings. The both are apparently completely confluent. Lower
jaws firmly connected by symphysis. Also sharply pointed with the part of the symphysis
bending upwards. Teeth with backward bending point. They are well separated except
the posterior few ones of the upper teeth. Upper teeth probably twelve and lower ones
eleven in number. The anterior teeth of the lower ones small and tend to be reduced.
“Notarium” present. Sacrum composed of seven vertebrae. Fourth metacarpal very long.
The four flying fingers considerably long. The total width of the wings presumably be-
tween three and three and half meters and nearly four times that of the length of the
animal. Pelvic girdle of typical pterodactyloid construction. Femur comparatively long,
longer than the half of the first flying finger. It is anterio-postetiorly curved. Tibia
must be longer than the femur and is straight.

Skull and lower jaws

Skull Ounly the anterior part of the skull is preserved. In both sides of the skull,
part of the border of the nasal and preorbital openings can be clearly traced. The pos-
terior border is broken but may be not very far from the breakage. The two openings
are apparently confluent. There is a distinct obliquely oriented furrow on both sides
which marks certainly the line between the premaxilla and the maxilla. The tip of the
anterior end is a little broken. The premaxillary part is sharply compressed. Looking
from the side the pointed part of the skull forms a very weak upwards bending. About
45 mm in front of the nasal and preorbital opening there develops a well and strong crest.
The well-marked onotch shows that the crest must be first somewhat extending anteriorly
and then backwards. Its height remains unknown. At the posterior part of the breakage
of both sides there is no trace of the jugal. On the ventral side of the skull the whole
part is formed by the premaxilla and the maxilla. But it is possible that the internal
nasal opening may be at or very near the broken part now filled by plaster. There is a
distinct median ridge and a lateral furrow at each side which can be traced up to the
very tip of the skull.

The presence of the supra-preorbital crest is only found in the Pterodactylus kochi
Wagler described by Plieninger (1901—1902) and we have reasons to assume that the
posterior part of the skull of our form may be rather similarly constructed as the
named form. In assuming this conception, the length of the skull posterior to the nasal
and preorbital opening should be shorter than the part before this opening.

Preserved length, 275 mm; Estimated length 285 mm; length from the tip to the an-
terior border of the preorbital opening, 190 mm; Height of the skull anterior to the crest,
35 mm; the same at the posterior part of the preorbital opening, 22 mm; Breadth of the
skull near the anterior breakage, 4 mm; near the anterior border of the preorbital open-
ing 47 mm; near the posterior breakage 82 mm.
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There are twelve teeth or sockets of them in the left side and eleven in the right
side preserved. Judging from the posterior extension of the nasal and preorbital open-
ing and comparing with the lower tceth, it seems that there are no more teeth posterior
to the last preserved one or at most one or two teeth lost. The preserved posterior part
of our specimen seems already overlapped by the jugal. If so, the number of the upper
teeth should be 12 or at most 14. There are no teeth (about 130 mm long) in the an-
terior part of the jaw. With the exception of the last five teeth at the posterior part,
all the others are rather widely spaced. The widely spaced teeth are subequal in size.
The last one of the spaced teeth of both side are well preserved. They are short
crowned and with weakly backward pointed tip and almost smooth surface. The last
five teeth are more closely situated and certainly behind the last tooth of the lower tooth
row and probably not functional. The fresh one of the left side (the one before the
last alveole) shows that those teeth are bi-cusped. It is difficult to assume how they
are functioned with the lower teeth, unless the lower jaw can be moved anterio-posteriorly.
Length of the whole preserved upper tooth row, ca. 153 mm.

Lower jaw The two lower jaws are firmly connected by the part of the sym-
physis which is about 187 mm long. It is marked by a longitudinal weak ridge. In the
ventral side, the both jaws are fully coossified. The both lower jaws converge anteriorly -
in order to form a sharp point, the very sharp tip of which is unfortunately broken.
Looking from the lateral side (the left side is better preserved) the lower border of
the posterior pait of the jaw behind the seventh tooth counting from the anterior end is
perfectly straight. But from there the lower jaw bends conspicuously upwards in ac-
cordance with the same bending of the upper jaw but much stronger. There ate two
fragments apparently belonging to the posterior part of the lower jaws, one (the larger
one) to the left side and the other to the right side. They are much less in height as
compared with the anterior part of the lower jaw. So, the general shape of the lower
jaw is either like that of Preramodon or like that of Ornithodesmus (Hooley, 1913, pl.
37, fig. 5). The latter possibility is more probable as the two fragments show more
consistency in height. The dental foramen is apparently absent as in the case of the two
genera. The two lower jaws diverge only gradually posteriotly about 25 degrees. At the
posterior end of the symphysis there is a weak fossa facing posteriorly. Behind the tooth
row the upper edge of the lower jaw is distinctly ridged, especially strong in the two
fragments. In venrral view there is a distinct shelf at the median posterior part of the
symphysis. The surface is weakly but distinctly marked by rugged ornamentation, espe-
cially strong in the ventral side at the posterior part of the symphysis (the same is for the
upper jaw but rather faint). Such development suggests strongly that the beak of the
animal may be reinforced by a horny sheath.

The lower teeth are completely showing in the left side by alveoli and broken teeth.
In the right side the last two are broken. There are eleven teeth in the left side, repre-
senting thus the actual number of the dentition. They are also widely separated as in
the case of the upper teeth, but the last two are more closely situated. Most of the teeth
are lost or damaged. The better preserved ones, such as the seventh, counting from an-
terior end, of the right side, the seventh, ninth, and tenth of the left side show more or
less part of the crown. The last named one is the best one with the tip only a little
broken. It shows that the tooth is faintly striated with the tip bending somewhat me-
dially and posteriorly. Very interesting is the fact that the anterior three teeth are
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decidedly reduced, especially the first one. The eighth tooth of both side represents the
largest one of the row. Length of the entire tooth row, 138 mm. Preserved length of
the left side 270 mm. Height of the jaw behind the sixth tooth, 36 mm. Height of
the same behind the eighth tooth, 31 mm. The same near the posterior breakage, 31 mm.
Height of the left broken one 21 mm.

In both of the upper and lower teeth, with the exception of anterior two of the lower
ones, the bone of the surroundings of the alveole is considerably elevated in about three
to six milimeters above the level of the upper border of the jaw. In addition, along the
lateral border of both upper and lower jaws between each two teeth of the middle part
of the row, there is a more .or less distinct fossa developed. No trace of such feature in
the anterior part and posterior part of the row. The function of such development is not
clear, probably caused by the opposited tooth as in the case of the crocodiles.

Vertebrae

Neck vertebrae Only two neck vertebrac are preserved. The one illustrated in
figure 3. A represents a middle neck vertebra, probably the third or the fourth one
-after the atlas and epistropheus. It is actually formed by an internal mold, only the
part of the anterior left corner being covered by real bone. The bone is extremely thin,
scarcely exceeding one milimeter. The posterior part of the centrum and the both post-
xygapophises are broken. The ventral side of the centrum is also damaged. The dorsal
spine is broken too. Nevertheless the feature of vertebra can be easily recognized. It
is typical procoelous. The upper border of the centrum forms a curved sharp ridge.
Above it there is an excavated triangular area with the neural canal well preserved. It
is almost circular in outline and six milimeters in diameter. The prezygapophysis is well
preserved in the left side. Its articular surface is large, supported by strong process, and
facing almost direct upwards. Behind this the whole vertebra constricts moderately and
then expands again posteriorly. In posterior view the part above the neural canal forms
also a weakly excavated surface. The broken part of the dorsal spine shows that the
root of the spine takes the whole length of the upper part of the vertebra. Median pre-
served length, 37 mm; anterior breadth, 46 mm; breadth at the middle -constriction,
31 mm; length of the base of the dorsal spine, 27 mm.

The second neck vertebra represents probably the last or the one before the last
vertebra (Fig. 3, B). It is also mainly formed by a mold with only a few parts covered
by real bone. The bone is still thinner, much less than one milimeter. The vertebra is
better preserved, especially the ventral side, both ends and the left postzygapophysis.
The both prezygapophyses, the right postzygapophysis as well as the dorsal spine are broken.
It is much smaller and slenderer than the preceding vertebra. The postzygapophysis is
also weaker. The main part of the centrum is narrow and weakly constricted. All the
general features agree, however, with the other vertebra and is undoubtedly belonging to
the neck region of the column. In ventral view the anterior part is marked by a
prominent anterior longitudinal ridge while the posterior part by a deep and broad fur-
row. The general characters of this vertebra agree with the neck vertebra of Ornitho-
desmus described by Hooley (1913) but the latter differs from that of ours by a number
of distinct features, such as the broader antetior part, evidently flatness of the ventral
side, etc. Total length, 42 mm; breadth at the minimum constriction, 15.5 mm; height
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at the same-point, 13 mm; posterior width at postzygapophysis, 20 mm; diameter of the
anterior neural canal, 4.2 mm.

“Notarium’® (Fig. 3, C. Fig. 6, A.) That the present form is armed with the
fused or co-ossified anterior dorsal vertebrae, the so called “notarium” is proved by the
last three vertebraec which are cemented firmly together and still sticking to the'follow-
ing dorsal ones and the sacrum. They are certainly the posterior part of the notatium.
Since there are no vertebrae preserved between the last described neck vertebra and
these three ones, we ate not sure about the vertebral number of the notarium. Judged
by the restoration of Pteranodon by Eaton and the wholly absence of the facet for the
scapula at the lateral side of the fused dorsal spine, we would assume that there must
be at least eight vertebrae of our form as in the case of the named genus and not like
that of Ornithodesmus with only six vertebraec of the notarium (Hooley, 1913, PL 38,
Fig. 5).

Although the last three vertebrae of the notarium are starting to fuse together both
by the centrums and the neural spines, they look not so firm as in the case of both
Pieranodon and Ornithodesmus. Only part of the centrums are co-ossified and no sharp
line can be separated. The upper part of the neural spine is totally fused each other
but the space between them is rather large forming a conspicuous hole. There is no
actual “supra-neural plate formed in our form, at least in the posterior part of the no-
tarium. Whether this features have to be interpreted as the specific characters or as the
incipient stage of their fusion or as a young individual development is not sure. The
three vertebrae are subequal in length. Total length measured from the ventral side,
51 mm; Length of each anterio-posteriorly, 16.5; 18; 18 mm. The diapophysis is short
and directs more upwards. They are all more or less damaged terminally. The partly
fused neural spines are very low only about 12 milimeters above the neural canal an-
teriorly. There is no distal thickening or slightly so. Certainly there is no supra-neural
plate developed in our form. It is also not sure how the distal part of the scapula
articulates to the notarium, although the restoration made below is essentially copied
from that of Pteramodon. It is probable that the articulation may be somewhat like
that of Ornithodesrmus. In any way the notarium of our form seems to differ quite re-
markably from the both named genera. In number of the vertebrae it is likely the same
as that of Pteranodon but no supra-neural plate. In way of articulation it may be the
same as that of Ornithodesmus, but the number of vertebrae is most probably much less.
In addition, as noted above, the notarium of our form seems to be distinguished by its
less degree of co-ossification and the absence of the band-like fusion of the dorsal spines.

The other presacral vertebrae (Fig. 3, C, Fig. 6, A.) After the notarium and
before the sacrum there are only three vertebrae still connected firmly in natural position.
Total length measured ventrally, 52 mm. Length of each anterio-posteriorly, 17, 17 and
19 respectively. The diapophysis is very short with the rather small facet for the ar-
ticulation with the rib. The dorsal spines are widely separated and comparatively higher
(13.5 mm in the anterior one). The postzygapophysis of the last dorsal vertebra is al-
most in fusion stage with the first sacral vertebra. In all the genral features and the
number of the vertebrae post to the notarium are essentially comparable with those of

Pteranodon.
Sacral vertebrae (Fig. 3, C, Fig. 6, A.) There are seven firmly fused sacral
vertebrae representing the last section of the vertebral complex with the both pelvic
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girdles and both femora in neatly natural position. The first sacral vertebra is also
in rather fused state with the last dorsal vertebra, both by the centrums and the pre-
and post-zygapophysis. It is the largest one among the sacrals. Ventral length of the
centrum 21 mm. Total height anteriorly, 46 mm. The dorsal spine is well separated from
the last dorsal vertebra but apparently fused (a little broken there) with the following
spines. Then the size of the following vertebrae decreases considerably backwards. The
last one is somewhat damaged, being the smallest. Ventral length anterio-posteriorly,
18, 16, 15, 13, 12 and 11 respectively. The dorsal spines are fused together and form
a continuous band but the separation of them can still be recognizable. The sacral ribs
are short and strong. They decrease also in size posteriorly. The intersacral holes are
large and decreasing considerably posteriorly. The last ones are apparently obliterated
and concealed behind the ilium. On the whole, the structure of the sacral vertebrae is
very similar to that of Pteranodon, but differs from the same in some details such as
the shape of the holes formed by the transversal prosessus, etc.

Caudal vertebrae (Fig. 3, D and E) There are seven caudal vertebrae still in
consecutive series and two isolated ones. The former cannot be fitted well with the
last sacral as the posterior part of which is damaged. But judged by the size it is very
probably that this series is immediately in connection with the sacrum or nearly so (at
most one is missing). It is of special interest to note that the first vertebra is opistho-
coelous in nature. It is rather distinctly projecting in the anterior end. Looking from
the anterior end there is a weak horizontal ridge. The first vertebra is the strongest
with the ventral length 11 mm without the anterior projection and the anterior breadth,
11 mm. Then the following ones increase in length and decrease in breadth backwards
in a very slight manner. The spina dorsal is damaged in most of them but the diapo-
physes are better preserved and direct upwards. The two isolated vertebrae represent
undoubtedly the termial part of the tail (Fig. 3, E.). One or two may be missing be-
tween the consecutive series and the two and one or two missing postecior to these two
vertebrae. The anterior end of these two vertebrae are also projecting, proving once
more that the caudal vertebrae are opistho-coelous. Length, 9 mm.

With the exception of the sacrum which composed of seven, the number of the
other parts of the column is not known. In the following reconstruction we assume
that the probable number of the vertebral column may be as follows: neck, 9; dorsal
11—12; sacrum, 7 and caudal, 12—14. It is about the same as those of Pteranodon,
but the tail of our form may be relatively longer.

Anterior limb

No sure scapula and other elements of the pectoral girdle are present, althought
some of the internal cores may be the former one.

Humerus  (Fig. 4, A, F.) The humerus is only represented by the proximal part
of the left one. The proximal end is much worn and damaged so that the exact shape
is rather obscure. Nevertheless, the cresta medialis and the condyle for the articulation
to the glenoid surface of the scapula are observable and they two are rather closely
situated. The deltoid crest is also damaged but it is well formed and not so strony as
the spiral curved one of Ormnithodesmus. It is also more highly situated. Distalwards
the shaft narrows gradually towards the distal end and looks rather straight. The pre-
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served end may be quite near to the minimum constriction of the shaft. Preserved proxi-
mal breadth 31 mm; breadth near the breakage, 16 mm; preserved length, 62 mm; esti-
mated length, 125 mm.

There is a distal part of a right humerus (V.2777) in rather well state of preserva-
tion (Fig. 4, E.). It is too small for the present individual. Distal breadth, 23 mm.
It fits with the small pelvic girdles in association with the larger animal. Preserved
length, 31 mm. Breadth at the breakage, 10 mm. From the distal end the bone nar-
rows in a rather sudden way upwards, exact like that of Oruithodesmus. It agrees al-
most in every detail with that of the named form, only the anterior border is more
straight and the citcular foremen into shaft is less distinct. The trochlea for the radius
and the valley for the ulnar ridge are clearly observable.

Two other fragments of the upper part of long bone may represent the humerus
of the other individual (V.2777) but are too poorly preserved for a detailed descrip-
tion. The shape of the part of the deltoid crest is detectable. They are much smaller
than left humerus described above.

The ulna is represented by part of the shaft near the proximal end (Fig. 4, B).
The proximal end is unfortunately broken. Preserved length 132 mm. It is strongly
convex in the dorsal side and nearly flat in the ventral side. It is apparently the left
side. 'The proximal broken end is rather expanded showing that it must be close to the
upper end. The bone narrows gradually distally without the distal expansion, showing
that at least one half of the remaining part is missing. The total length of the bone
should be nearly 300 mm.

The other ulna may be represented by the part of the core with also one side con-
vex and other side flat.

There are two small fragments represent probably the proximal and the distal part
of a ulna (Fig. 4, F, G.). They are small and probably belong to the left side (more
clear in the proximal one). The real surface of the proximal is broken. Breadth,
18 mm. The distal part is better preserved but also in a worn state. Breadth, 15 mm.

No remains of the carpals are present in our collection. The pteroid bone is doubt-
fully presented.

Wing-metacarpal* (Fig. 4, C, D.) This interesting one is only represented by
the distal part with the articulated end well-preserved. The one with only small part
of the beam preserved (Length 35 mm; distal breadth, 16 mm) is considered to belong
to the left side and the other (preserved length 129 mm; distal breadth 19 mm) the
right side. The better preserved right one shows that the shaft is perfectly straight.
Breadth near the breakage, 12 mm and the thickness at the same point, 10.5 mm. Both
the dorsal and ventral sides are rather flat, so that the cross section of the shaft looks
rather square in outline. The distal condylar part in articulation with the first wing-
finger is sharply differentiated. There is a weak prominent and rough surface deve-
loped in posterior side about 30 mm above the distal end in the right one. In the
left one, this surface is immediately broken above the damagement. This surface is

* There are two ways of interpretation of the Wing-metacarpal and the Wing-phalanges, one as the
fourth finger and the other as the fifth one. In the present paper the former interpretation is adopted.
In the earlier archosaurians from which the pterosaurian is most probably derived, the fourth finger of the
hand is always the longest and the fifth one tends to reduce or disappears. The writer believes, thus, the
first case is more likely true. ’
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clearly for the attachment of the wing. Since both the wing-metacarpals are broken the

length of this bone is unknown. But I have the impression that this bone must be
rather long as judged by the better preserved right one. An estimation of the length
may reach 300 mm, about the same length as that of the ulna.

No sure presence of the other metacarpals, but some fragments of the rod-like in-
ternal cores may represent those bones.

Wing-phalanges (Fig. 5) The first wing-phalanx of both sides is well pre-
served. The second one is also complete and is considered to be the left side. The
third one is indicated by both ends and the middle part and is reconstructed. It is also
considered as belonging to the left side. Both ends of the fourth one are damaged and
is probably also the left side. By the well preservation of all those wing-fingers we are
able to get a fairly good idea about the structure of the anterior limb, especially the
length of the wing. The length of the left first wing-finger 374; the right 377 mm; the
same of the second, 265 mm. The estimated length of the third one, 202 mm. The same
of the fourth one, 150 mm. The total length of the whole four fingers is 991 to 994 mm
or nearly one meter long.

The proximal end of the first wing-phalanx is considerably expanded and strong.
The olecranon-like process is very prominent about 13 mm long. The proximal breadth,
37 mm. The articular surface is well separated by a sharp ridge for the division of the
ulnar and radius facet. They fit quite nicely with the distal part of the wing-metacarpal.
The bone is nearly straight and the distal end is only moderately expanded. Breadth
28 mm of the left. The anterior foot-like extension of the right one is broken. The
distal end is’ moderately convex. As showing by the breadth of the following phalanges
the bone must be also very hollow. The shaft is rather flat about 14 mm broad at the
middle and 8 mm thick. The longitudinal ridge along shaft represents evidently the ven-
tral side and is only weakly developed.

The second wing-phalanx is complete. The proximal end is comparatively weakly
expanded with a well excavated concaved surface and the distal end is also distinctly
expanded with foot-like outline and convex ‘end. The shaft is essentially the same struc-
ture as that of the first one but weaker. The longitudinal ridge is also well developed
in the ventral side. Breadth of proximal end, 25 mm; the same of the distal end,
21 mm. Breadth at the middle of the shaft, 11 mm; and thickness of the same 5.5 mm.

The third wing-phalanx is partly reconstructed, but both the end and the middle
part are in good condition of preservation. That those segments are belonging to the
same individual and even to the same side seems doubtless, since there is no other flat
bones found in the collection. The both ends are also distinctly expanded with the
proximal end concave and the distal end convex. The foot-like outline of the latter is
only weakly indicated. Breadth of the proximal end, 20.5; That of the distal end,
16.5 mm. Breadth at the middle 10.5 mm and the thickness at the same point, 4.5 mm.
The weakly convex nature of the dorsal side is still recognizable but the longitudinal
.ridge disappears completely. ,

The fourth wing-phalanx is only represented by the middle part. The broader part
is evidently to be oriented as the proximal end. The bone is still slenderer than that
of the third one but the general structure is exactly the same. There is no distinct con-
vex and flat side of the shaft but both are weakly convex with one side (apparently the
dorsal side) slightly more convex than the other side. Along this side a rather distinct



3 R BB BT R L 247

longitudinal groove can be observed along the posterior border of the proximal part and
becomes weaker distally. Breadth near the proximal breakage, 9 mm; The same near
the distal breakage, 8 mm. Breadth at the middle 9 mm and thickness at the same point,
4 mm.

The well developed atticulated surface between each two wing-phalanges suggests
a more mobility of the wings in all directions, even in slight folding manner.

Pelvic girdle posterior limb

Both the pelvic girdles (Fig. 6,) are sticking to the sacrum in almost natural posi-
tion. Unfortunately the anterior and posterior end of the ilium as well as the part of
the pubis, the prepubis and the ishium of both sides are damaged, but the real shape of
the pelvic girdle can be detected rather satisfactorily. We could get a fairly reliable idea
about the construction of the pelvic girdle. All the elements of the pelvic girdle are
strongly co-ossified and the suture between them are difficult to detect. However, the
suture between the ilium and the pubis, the ilium and ischium and pubis and prepubis may
be faintly observed. The other pair of pelvic girdle found in isolated condition (V.2777)
supplements much that of the type.

Ilium Both the anterior and the posterior ends of both ilia are broken. The left
one is better preserved. The anterior end is long streched with rather blunt end like
that of Pteranodon and Nyctosaurus and not like that of Prerodactylus. Tt ends some
part above the anterior part of the second sacral vertebra. This part of the bone is
almost straight and cuts posteriorly nearly the upper border of the acetabulum. Directly
behind the acetabulum, there is a considerable elevation forming the thick part with an
upper smooth facet almost side by side with the dorsal spine of sixth sacral vertebra.
The posterior projection behind this elevation is rather short as indicated by nearly com-
plete tip of the right side of the paratype V.2777 (Fig. 6, C.). The separation with the
pubis and the ischium is not clear but it is probable that the ilium takes at least one
half of the border of acetabulum.

Pubis and prepubis The separation of the pubis with the ilium is not perfectly
sure but it is very likely that the pubis takes the part for making the acetabulum too.
In the right pelvic girdle, there is a rather clear line across the lower part of the ace-
tabulum which seems to represent the boundary between the ilium and the pubis and the
ischium. In addition the separation of the sacral rib and the pubis is rather clear, not
only by suture but also by distinct swollen at the very point in connection with the
sacral rib. That this part of the pelvic girdle forms the proximal part of the pubis is
evindenced by the fact that in all the four specimens, the pubic foramen is cleatly seen
in the inner side. It is rather high ‘in location quite near to the root of the lower border
of the anterioi process of the ilium. This makes quite clear the pubis is also not excluded
from the acetabulum. Distally the bone is damaged in all the available specimens, ex-
cept the right side of the type. In this side the posterior edge of the pubis and pre-
pubis is also damaged, but the anterior border is well preserved and ended distally by
a truncated termination. The distal part of the bone represents certainly the prepubis.
Short below the level of the acetabulum there is a faint suture-like line running anterior
up to the very border of the bone. If it is not a fracture and realy as suture, the pubis
and prepubis must be firmly connected or co-ossified.
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Ischium The ischium is fused with the pubis and forms an expanded bone, con-
vex moderately externally. It differs from the other pterosaurians by the total absence
of the obturator foramen but instead a depression or fossa is developed at the proximal
part of the inner side in all the four specimens. ‘

Acetabulum The acetabulum is imperforated but its middle part is extremely
thin as shown by the right one of V.2777. It is rather rounded square in outline with
the anterio-posterior diameter slightly longer. 25 mm of the left side of the type and
17 mm in the right of V.2777. Breadth of the distal end of the right prepubis, 17 mm.

Femur (Fig. 6, A.) The femur of both sides is well preserved and sticks still to
its acetabulum but somewhat displaced. Both femora should direct much more side-
wards and posteriorly. The femur is a long and slender bone and distinetly curved pos-
teriorly. The condyle is well separated from the shaft by the long and obliquely directed
neck. The articulated surface is moderately convex and smooth. It is differentiated
from the neck by a distinct circular ridge, so that the condyle and the neck form a
somewhat mush-room-like shape. The latter is well constricted and 11 mm long from
the lateral trochanter. The diameter of the condyle is about 21 mm and that of the
neck 13 mm. The lateral trochanter is strong with a deep lateral fossa. There is also
a deep groove running from the posterior lateral side of the neck to the lower lateral
part of the trochanter. The bone narrows from the lateral trochanter suddenly distal-
wards and keep almost the same degree of thickness short before the distal end where
the shaft begin to expand again. The distal end is rather strongly expanded and the
medial and lateral condyles are well separated. The shaft curves considerably back-
wards. Total length, 221 mm; breadth of the distal end, 30 mm; breadth at the middle
of the shaft, 14 mm; anterio-posterior thickness, 11 mm.

A much smaller distal part of a femur (V.2777) (Fig. 7, B.) agrees well with that
of the type. Distal breadth, 19 mm.

On the whole the femur of the present form is very characteristic and differs very
easily from other pterosaurians such as Ornithodesmus, Pteranodon etc.

Tibia (Fig. 7, A.) The only tibia is represented by proximal end with the shaft
170 mm long preserved. It is interpreted as the left one. The proximal end is consider-
ably expanded, overhanging much the shaft. The proximal surface is shallow concave
and the border is somewhat elevated. It faces obliquely laterally. Breadth 27 mm and
anterio-posterior length, 21 mm. The lateral projection of the surface represents the pro-
ximal part of the fibula which is completely fused with the tibia. It is broken im-
mediately below the expanded part of the proximal end. The pointed splint of its
~ distal part must not very long. The presence of the vestige of the fibula indicates one
of the primitive features of our form. The shaft is perfectly straight and narrows very
gradually distalwards. Tts cross section is tounded triangular. The bone well is com-
paratively thick, slightly exceeds one millimeter. The total length of the tibia is un-
known, certainly longer than the femur. Estimated length, 270 mm.

An internal core, 162 mm long, seems to represent the tibia of the other side.

Mounting and reconstruction

Although the present collection is not quite satisfactory and many important parts -
of the skull, lower jaw and postcranial skeleton are missing, it is possible to make a trial
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of a panel mounting and a fleshy restoration of the animal. The most important part
of the bone especially the anterior part of the skull, and lower jaws, the wing-meta-
carpals and wing-fingers, part of the notarium, complete sacrum with the pelvic girdles
and the femora in satisfactory condition of preservation. The mounting is made by Mr.
Y. L. Sou under my direction and the restoration picture by W. L. Shen. The following
notes may be added as comments of such work. Needless to say that all these are pro-
visional and subjected to change, if necessary.

" The recostruction of the skull The anterior part of the skull and the lower
jaws are actual. The nasal and preorbital opening are most probably confluent and no
bony separation, as the case of most of the advanced pterodactyloids.  The
most interesting feature of our form is the presence of the sagital ridge in front of and
above this opening. Unfortunately its upper border is broken and its posterior extension
is unknown. The notch at the base shows that the ridge must start first anteriorly and
then bending backwards. Such development is only known in Prerodactylus kocki. In
this form the premaxilla is also sharply pointed and without teeth in the anterior part
of the upper and lower jaws. The only difference is that the edentatous part is shorter
with the tip part perfectly straight. We have thus reasons to assume that the posterior
part of the skull may be rather similarly constructed as the named form as showing in the
present reconstruction. It is, however, so restored that the post preorbital part seems to
be somewhat larger than the preorbital and nasal opening in oder to be more balanced
with the long snout. It is absolutely not sure about the posterior extension of the sagital
crest but most probably not extends much backwards as in the case of Pterodactylus
kochi. It is almost certain that there is no posterior extension and the supraoccipital crest
is absent.

The lower jaw is for the most part preserved. The posterior part is reconstructed
mainly according to Pterodactylus kochi. The two fragments of the part behind the den-
tal row help much the reconstruction. They suggest that the posterior part of the lower
jaw narrows gradually backwards as in the case of Ornithodesrmus and most probably no
dental foramen as the same form, because there is no much space left for such foramen.

On the whole the posterior part of the skull and the lower jaw is reconstructed as
given in figure 8 and plate I. The skull of our form is almost like an enlarged skull of
Pterodactylus kochi but with characteristic upward bending of the anterior part and many
other details.

The vertebrate colunm is also easy to reconstruct because every segment of the
column is represented and the posterior part of the column is almost -complete. Ac-
cording to the two neck vertebrae, we may assume that the neck vertebrae are quite
similar to those of Ornithocheiridae in broad sence. Our reconstruction of the neck is
essentially made with reference to that of Pteranodon. The real shape of the notarium
is not sure but we have reasons to believe that it is neither like that of Pteronodon nor
that of Ornithodesmus. It seems that our notarium is more loosely constructed and
eight in number otherwise the body is much too short for the animal. The post nota-
tium vertebrae are mostly represented by real specimens except a little of the caudal ones
which are missing. No doubt that the tail of our form is rather short. The whole
column is shown in side view in plate L.

The anterior limb is less well preserved except the wing-fingers. There are no
pectoral elements preserved at all. The humerus and the lower arms as well as the
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metacarpals are only represented by fragmentary bones. Qur reconstruction of this part
adopts chiefly the current teconstruction of the Ornithocheirids and is hypothetical.
Nevertheless, as shown above in the section of the description, the lower arm, represented
by the ulna and the wing-metacarpal are considerably long and both bones may be sub-
equal in length. The four wing-fingers are practically complete and very useful in getting
the idea of the maximum width of the wings.

Both the pelvic girdles are nearly complete and supplement each other. They
are still fixed with the sacrum in natural position. Their broken parts are shown' in
dotted line in figure 6, A. and the tentative reconstruction is given in the same Figute 6, B.

Concerning the posterior limbs, the lower part of the tibia and the remaining parts
are totally missing. The both femora are still sticking to the acetabulum but somewhat
displaced. Their direction in the reconstruction of the whole animal is not natural. They
should direct more posteriorly. The exact length of the tibia is not known. But as
judged by the preserved part of the left side, it must be rather long as shown in the
given reconstruction, considerably longer than the femur. The first wing-finger and the
femur are the two only long bones which are worthwhile to give their ration, that is 58.6.

There are no bones preserved after the proximal part of the tibia. The restoration
of this part is mainly made with the help of Pteranodon and other latge Ornithochei-
rians and may be not quite correct.

The entire restoration as shown in the panel mounting plate I is on the whole in
a good posture of flying except the two femora which should be direct more postetiotly.
The total span of the wings is nearly three and half metets.

A more artistic painting is given in plate II for showing the picture of our animal
that lived some 100,000,000 years ago.

DETERMINATION AND DISCUSSION

In the course of the foregoing description, it is quite evident that the Sinkiang fossils
belong certainly to the suborder Pterodactyloidea. The question is to which family our
form belongs to. It is certainly a new genus and species of which the diagnosis is already
given before. '

In the latest classification of Pterodactyloidea there are five families given by Kuhn
(1961). The first three families (Pterodactylidae, Ctenochsmatidae and Belonochasma-
tidae) can be at once excluded from the present consideration. They are either too small
or too specialized in their dentition. The systematic position of the family Belono-
chasmatidae is still problematic and may not a pterosautrian at all (Kuhn, 1961. 4). Our
form can evidently be compared with the last two families (Ornithodesmidae and Orni-
thocheiridae) with the presence of notarium.

In the course of description made above we have repeatedly used the type genus
and species of the family Ornithodesmus latidens (Hooley, 1913) for comparison.
Nevertheless our form differs from this species fundamentally by many important fea-
tures such as the long, compressed and upward bending of the snout, the edentatous
nature of the anterior part of the premaxillae and the lower jaws, presumably more num-~
ber of the anterior dorsal vertebrae of the notarium etc. The skull of the English form
is much lightly constructed and with the nasal and preorbital opening well separated. It
_is out of question that our form can not be a member of this family.
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It is equally evident that our form is quite different from the members of the
family Ornithocheiridae. As noted above we have a conspicuous sagital ridge above the
nasal and preorbital opening and presumably no supraoccipital crest as in the case of the
genera of this family*. Furthermore the Sinkiang form is toothed, although the anterior
part of the mouth is edentatous. There is also no supraneural Plate developed in the
notarium of our form.

It is therefore obvious that the Chinese form represents a new family, the Dsun-
garipteridae, fam. nov. with the type genus and type species as given in preceding pages.

Relationship and origin of Dsungaripterus By the sharply pointed snout
without teeth, the presence of the sagital crest and the general construction of the skull
we have the impression that Pterodactylus kochi Wagler may represent the ancestral type
of form. Pterodactylus kochi is derived from the lithographieschiefern of Eichstaett,
Germany of Upper Jurassic age. According to the description by Plieniger with the well
reproduced plate, this form differs from all the other Perodacylus species by the presence
of well-developed sagital crest above nasal and preorbital opening and the absence of
teeth both in the anterior end of the upper and lower jaws. Together with the rather
large preorbital opening and blunt teeth, it has almost no difficulty that this form gives
rise of our form. By the same reasons we feel that it is necessary to erect a new genus
for this perculiar type of “Pterodactylus” for which the name Germanodactylus (Gen.
nov.) is proposed, so the named species should be called G. kocki (Waglet). In Rham-
phorkynchus there is also no anterior teeth of both upper and lower jaws but the other
features differ widely from the named form.

The Sinkiang Dsungaripterus bears a series of characteristics, notably the upward
bending of the snout and the lower jaw. Although the teeth of our form tend to reduce
but we do not think that there is any relationship between the toothless Pteranodon (and
other Upper Retaceous pterosaurians) and the Chinese species. As before-mentioned it
is most probable that there is no supraorbital crest developed in our form.

A suggested classification of Pterosaurians In all the current classification,
Pterosauria is divided into two suborders, the long tailed Rhamphorhynchoidea and the
short tailed Pterodactyloidea. The former suborder should include only the three families,
Dimorphodontidae, Rhamphorhynchidae and Scaphognathidae. The Anurognathidae
should be better included in the suborder Pterodactyloidea on account of its short tail and
other perculiar characters (see below).

During the present study we feel that it is better to divide the Pterodactyloidea into
two suborders. The suborder Pterodactyloidea should be restricted only to those forms
without notarium of the Upper Jurassic time. It may include three wide different forms,
possible also a fourth one. The crested Germanodactyloidae (new family), the anteriorly
toothed Pterodactylidae (with the teeth before the nasal opening) and anuroganthidae
with high and short skull. The family Ctenochasmatidae with numerous teeth may belong
also to this suborder. The widely different types of this suborder suggest that the radia-
tion of this group of Pterosaurians must started rather earlier saying Middle Jurassic time,
a period of which we know almost nothing of this order. Its relationship with the
Rhamphorhynchoidea is not sure at all. The genus Belonochasma is a problematic form
possibly to be excluded from this order.

* Even in Nyctosaurus the supraoccipital is developed.
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All the post Jurassic pterosaurians are much larger in size, some of them even gigan-
tic, all with the development of notarium, certainly in connection with increasingly high
power of flying. They are, however, quite variable in structure in spite of the common
nature of the notarium. It would be more suggestive to combine them into one Suborder,
or at least one superfamily and subdivided into several families or subfamilies. Concern-
ing the systematic position of our Dsungaripterus it is already made clear before. It re-
presents a special family and may be derived from the Upper Jurassic Germanodactylus.
Its development of the notarium is not entirely clear but may be rather loosely constructed
and rather primitive in nature.

The representative genus Ornithodesmus of the family Ornithodesmidae is very
characteristic by the light structure of its skull. TIts relationship with the earlier Rham-
phorhynchoidea such as Dimorphodon and Scaphognathus is long suggested by Hooley
(1913). 1Its teeth are entirely restricted before the nasal opening as in the case of Ptero-
dactylus. ‘The family Ornithocheiridae represented by Ornithocheirus is poorly known
but the presence of a supraoccipital crest is evident and the teeth are prolonged anterior

Table 1. A suggestive classification of the Pterosauria

Suborder Family Leading characters
Suborder:
Rhamphorhyncoidea Long tail
Dimorphodontidae Preorbital large

Rhamphorhynchidae Preorbital small
Scaphognathidae Teeth vertical in position
Suborder:
Pterodactyloidea Short tail without notarium.
All small ia size.

Germanodactylidae Muzzle sharply pointed with crest above
the preorbital opening. Anterior part
of the beak toothless.

Pterodactylidae Small size. Nasal and preorbital separ-
ated. Anterior dorsal vertebrae not
fused etc.

Anurognathidae Skull short and high.
Ctenochasmatidae Teeth numerous

Belonochasmatidae Systematic position not certain great
increasing number of teeth.

Suborder:
Dsungaripteroidea Short tail with notarium.

Dsungaripteridae Anterior part of muzzle no teeth nasal
and preorbital opening confluent and
large, beak bending upwards and
moderately long.

Ornithodesmuidae All teeth placed before the nasal open-
ing, skull lightly constructed with-
out supraneural plate.

Ornithocheiridae Teeth prolonged anterior to muzzle.
With supraoccipital crest.

Pteranodontidae Beak extremely long. No teeth. Well
developed supraoccitital crest. With
supraneural plate.

Criorhynchidae Skull high and anteriorly truncated.
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to the muzzle. By the former character, it is very likely that it may be the ancestral type
of the late toothless Pteranodon and other related genera. It may be derived from the
small Pterodactylus of the Upper Jurassic in view of the general archetecture of the skull,
especially the pointed muzzle and the backward shiftling of various openings as well as
the lengthening of the beak but there lacks still more effective proofs. The high and
short skull of Anuroganthus is very conspicuous and it is very unnatural to put it under
the suborder Rhamphorhyncoider on account of its short tail and to group it with the
other Pterodactyloids on account of the special shape of the skull. It is probable that
the equally high skull form like Criorkynchus etc. may be the descendant of this form.
Its ancestral may be traced to the lower Jurassic Dimorphodon.

In doing so it seems necessary to erect a new name of higher rank to cover all the
Cretaceous forms for which the name Dsungaripteroidea is proposed. Its sharp separa-
tion with the Upper Jurassic Perodactyloidea is evident by the common character of the
suprapreorbital crest or supraoccipital crest and the Notarium.

In figure 9 the above statements are given in a more graphic and chronologic way
and may be again tabulated in the table. (p. 252) No attempt is made for the detailed
diagnosis and classification below the rank of genus.

NOTE ON OTHER REMAINS OF PTEROSAURIANS IN CHINA
AND OTHER DOUBTFUL “AVIANS”

Pterosaurians from Laiyang, Shantung

The present described Dsungaripterus weii represents the first record of a determin-
able Pterosaurians in China but by no means for the first time that this interesting order
is observed. In 1958, some fragments of limb bones were determined as ? Pterosauria
indet. (Young, 1958). With the study of the present form we have, however, better
understanding of those fossils from Laiyang.

The only determinable bone of the fragments of the locality N. E. of Laiyang city
is more probably a ulna. It is smaller than that of the Sinkiang species. V.755.

The material from Toushan (T. 1) includes the proximal part of the second phalanx
(Fig. 10,2). The end is deeply concave as that of the corresponding one of the Sinkiang
form and probably also a left one. It is almost one third smaller than the named form.
Proximal breadth, 17 mm (V.746 not V.747). The proximal and distal part of the right
femur fit almost in direct connection (Fig. 10, 3d 4). It fits almost exactly with the
femur of Sinkiang. TIts weak curvature can be observed in side view, although it looks
straight dorsally and ventrally. The condyle is well separated by a neck from the shaft,
same as the named form. The distal end is however less expanded. It is about one
fourth smaller than the Sinkiang form. Proximal breadth 24 mm; distal breadth, 21 mm.

The remains of this locality can be identified at least to the genus Dsungaripterus,
but we prefer to wait for further facts for a name of this locality. V.746.

The well preserved proximal part of a bone illustrated in fig. 10,1 is certainly a
first wing-phalanx (Cat. no. V.474 and not V.755.) It fits also in general structure with
the Sinkiang form but much smaller proximal breadth 17 mm. The expanded proximal
part narrows very aboruptly towards the distal end. It may represent another unknown
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form of Dsungaripteroids. The other fragment is probably a middle part of a ulna.
V.747.

The revision of the previously known remains from Laiyang shows that the Dsun-
garipterns—like forms and possibly other member of this interesting group is present in
E. Shantung. The geological age of the Toushan is known as Chingshan Beds of Lower
Cretaceous in association with psittacosaurs.

Pterosaurian from Mengyin, Shantung

As I have noted in 1958 the bone described as Theropoda indet. (Pulna) (Young,
1935, p. 531, fig. 8.) represents also a pterosaurian (Fig. 10, right figure). It is the pro-
ximal part of the first wing-phalanx. It is about the same size (slightly larger) and
structure as the same bone of Sinkiang. We have thus suspect that Dsungaripterus may

present as far as Shantung.
In view of the peculiarities of the fauna discovered from Hsichuefu, it is probably

not in contradictory with the view that the Helopus-bearing Beds are Upper Jurassic as
it seems. In this locality, besides the pterosaurian, a perculiar sauropod and a large
stegosaur have been found. It is quite possible that some Lower Cretaceous Beds may
be recognized, if detailed stratigraphy is going to be made.

Pterosaurian from Inner Mongolia (Fig. 11, A.)

An ulna, probably the right side, with the proximal end damaged has been collected
by a geological field party from Inner Mongolia. The locality indicates only “A-ma-
chia-han” without any other informations. According to the label attached it was detived
from a sort of bright red sandstone. And the age is given as Cr5. The filled matrix
in the shaft of the bone shows, however, that it is a sort of yellowish grey sandstone.
The bone is yellow in coloration and the bone is extremely thin, less than 0.5 milimeter.
Judged from the weakly expanded part of the upper breakage it must be quite near to
the proximal end. Cat. no. V.2778.

Judged by the ulna of Ornithodesmus, this specimen belongs most probably to the
right side. Its distal end fits almost exactly with the same of the named form including
the circular pit, oval convex condyle and the articular surface etc. It is, therefore, be-
yond any doubt that we have to deal with a large pterosaurian. Preserved length 224
mm; actual length probably about 230 mm; proximal breadth at the breakage, 25 mm;
distal breadth, 43 mm; breadth and thickness at the middle 17 and 12 mm. The dorsal
side is moderately convex and ventral side flat.

This bone is smaller than the named English form. Since the ulna of Dsungaripterus
weii is poorly preserved, it is difficult to compare. But one has the impression that the
present specimen is more stout and comparatively broader than the more long stretched
and slender ulna of the named form. It is, therefore, probably belonging to another
Dsungaripteroidea but not the same genus and species.

The occurrence of the pterosaurian in Inner Mongolia is two-fold interest, not only
because the pterosaurian is first recorded in Inner Mongolia but also because its geo-
graphical location intermediates the remains of the same order between widely apart
areas like Sinkiang and Shantung.
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9 Ornithurae indet. from Changchi, Sinkiang (Fig. 11, B)

A piece of long bone embedded in blueish grey sandstone collected by a field party
of Pteroleum Affair from Changchi, west of Urumchi, Sinkiang. The label indicates
only “Changchiho” without any further information. Field number 880, matrix, sand-
stone and age, Cr, ; Collector, K. S. Liu. Cat. no. V.2779.

The bone is almost black in color and part of the sutface near the proximal and the
distal end is damaged with however the both ends still well-preserved. Total length
165 mm. The bone is perfectly straight and slender with the both ends distinctly thick-
ened. The proximal end is triangular in outline and somewhat obliquely oriented.
Maximum breadth, 11 mm. The distal end is less well preserved but showing the well
divided condyles for the articulation with the tarso-metatarsus II and IV, one is damaged
and one is well in good condition. Preserved breadth across the distal end, 10 mm.
Along the lateral border of the damaged part below the proximal end there is a splint-
like bone extending downwards about 63 mm. It is certainly the degenerated fibula and
the whole bone should be considered as the right side.

This bone looks quite similar to the tibia of Hesperornis and other hawks-like
birds. It is much smaller than the named genus. We refrain from doing further deter-
mination but like to point out that the present specimen may some day proved to be the
first record of Mesozoic avian find in China.
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Plate 1. Dsungaripterus weii. gen. et sp. nov. Panel mounting of the skeleton of the type
V. 2776 in about 1/6 natural size. The actual bones are easy to observe in relief and
the missing parts by the painting in lighter coloration. The outline of the wings is
given in darker color. Photo by C. Tu.
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Plate II. A trial of a fleshy restoration of the same animal by W. L. Shen.
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