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AXBRTITEREGFHXEAT ROAGRCA—FRE FiM, Protopsephurus lini
gen. et sp. nov., BB, HEIB IR R S IE S5 EER Paleopsephurus 1 Crossopholis
HELELRR—S8FA, 8 Rl 5E, AUSEOBERBENENBEENyEX 3 TEMA
83, XRBATHR ENREZNBAERLEA,

B4 (polyodontids) RIREFESHELPRFHRN—F, URFRKAVIERH AR
i, HEREZESBTHERIMEESEEELARE. HEAED, NEXE. N&EXBEH
EHNE=CHEFETERIA, P LIEEFREPMN (Wyoming) £ (Green River)
H (BEFEHREE) #HEDR Crossopholis, 32 Kk£& (Montana) M EHELE) Paleopse-
phurus RUEE S Polyodon tuberculata HIVRARN, FH T E A% (MacAlpin,
1947: Grande & Bemis, 1991), :

ATFER, XMEE ARBOICHET T RBRES H L BEHRHILELS (Peipiao-
steus) A, HMMXEREATRRIAH L, DBEFE983)IZR THALE TR
FHAEE S —M—FETIRE(P. fenningensis); KGR ZEX BRI, BEXR
HAEE T EHA T NFE L TNHELYHE, 2 SREA K THEN . ZBRE
WHERBEHIN, AS —-REEER XA IWE S T(BRAEE, 1988; £EE, 1992),
Grande 1 Bemis (1991) E#EMEPEMNAEL, E=ZLHETREAIAOELA, &
I, BER (1992) EFHATRARERNAREXR, F5EANTEKES o5 sEaAa
(Stichostens) BEATTIHLER, INAZEFHTH R, ZXEBRIETILEEEAC LI
BTa@xnta, BalEREfiR,

1991 £F, EFHUITRELZA—MEAFRYTNARLA, FRXIRT HH—
EirK, BHFNE, RS ERE (Pdeopsephurus) Al XERASILFEE R
#8564 (Lycoprera) K HAth—SL ARG @A,

BANTAERER BT OREEDY, RRAEELEE, I8 h#Rm
ARG T HEBREMEEGRS GMV),

* AXHPEARMERTYHIREAEERBRAERBMBEEWHBREZ—,.
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— kA D &

%3 B Acipenseriformes Berg, 1940
B#§# Polyodontidae Bonaparte, 1838
RaGB(FHR) Protopsephurus gen. nov.
YRS (IFHBEHH) Protopsephurus liui gen. et sp. nov.
(E1; BER D

ERGRE BREEMNME, BBk, DEBREDEITESEIDLEES: GMV
2032-1a,b,

HAfRd — R AA WERTHRAR, 575 GMV2032-2—4,

SBERE proto-, BA “FIKM7, psephurus, MEBANEE, MAKAEELE
ARFERNES R4,

FHSEf IT78RRERET,.BHETHCEHTE,

BRERBERHIE ARKTE Im DL, UHLGHEKN 1/4, w8, v (G,
b,c) AR 3I—4 8, BRI NBEARRE, BRIEE (a) FRER, BEiESFREEET
o F (nu) —H,BIRBARTE (p2) 2, BREHESE (dpt) K. BREE®
(dsp) gai<, FAHKR, BN . EEE (pv) E, ASRTEF&HEE, 8% 5 (pas)
EWmBHTE, THEE (sop) BEMLEKIRBRE, #EFT (br),3—5 5, HE()
|, G LEH. LREE (scl) H,EHE, EHEBBE 2, K/BRL, B EEAL T i 4
588, W 16—18 K, BIREE 1 . ARESSHAESHERGE .

iR EAOEARNBEHERAS, DERRAEZE, BMOE/N, BBGRE, Fit2
4 24cm, WIERKL) 5.5cm, TEE R/ Polyodon spathula i, B FTES 9em
(Grande & Bemis, 1991, table 2), GMV2032-2 AffEfrAhREAE, SLPEETS
K 18cm, W4y 10.5cm,

VB R ENMO NI AD, BMERES, EREAGRN 2 RFIGHR 4 3 (a,—a), a
(ERFEEREFZLR, GUKZEHERE. b B RSEE, R#E5 2 B HE. b &7
BRIMUEH L /NG, BEFIARNE 1A), ZERARME GMV2032-2 h, YIEE*T»
—8, a RIRAE 35 (AR 1,E 3)o HELHERYT RS THERNERHIE, ERRK
WERFEE () BUSHEFRERFIL (, B I1A), XA THMRA, TR HERE
B0

ERRA(ER LE DY AN, RZENRHFE, BB EEEY H (VDB
WNER. BE RO, EEFER S LTS EEZ By, BERXABRRIHE
VB TEWHRSKEAR AW ESE I, R BL— AR/ NE P, TEARARHN (ub, B 1A, B),
BESBRIFGNEAR, ELUHE,

e () K&EE, BAROL TR B, maiRX, NS 5lss a, b
< BREE, B 5EEEEREM; WHE T B/ L EER&LMEE, *Ef%ﬁg/m\lé
2RKp /4, GUNEEREE BRI HEE,
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THE (pa) FRERKE, BHH LA ThE. BRE 1/4 AFA (ou) BAEW

Z5EHT (pv). BREEF (dpt) M.
FH (nu) 7 GMV2032-2 thia[fl, EASKBFRHATE, HMBERENHF HA

=
_A < i\\\\\\
e =YY -
T — = ! cC c—= W~/ < pt
A ‘ g
v uf -dsp Q)

A1 xREasFGREFMN)

Fig. 1 Protopsephurus liui gen. et sp. nov.
A TFERIFRAR LIS GMV2032-1b Holotype, showing the bones of the skull,
B GMV2032-2, B RMIADTHE (BEEMHBEH) An incomplete fish skull (omitting
the rostral bones)

si ARG a2—a4, by c WER  ofl SIHATFL d HE dp AR dsp BRREKESF
dpt EREEE  REREREERAIL r HE ox FREF oo FH or BEF pe
& efl MBUGIL pet FEEE pt GEE o HEE sor TEZRE ubd DHERAY
& of DERAKMAL vEEYH
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— (nu, B 1B), ZHEMPRMOALE, MBI E. BEl%E, EZRRE
Fo WATRERABSERTE. BELANRKE—¥, KERAGATEN 1/40

EEE (pt) SMEABMNCE 1B), RimERRERFF(HLEE)EE, BEE5HE
MEARE, Bih A THG/MUMA, MacAlpin (1947, fig. 2) 23R Paleopsephurus
BHEEZHIMLE (extrascapular), HEMFAMESHFHHNEREMHEY, (6 Grande
A Bemis (1991) AAXESMLE LbR LREBEN 3. 5 Crossopholis FLL,
BEBENEEERR, HRI3 8,

TAERWARSAENE R, BERERSHESNEREE SR, TR ZAE
JRBEE (dpt), Grande Fl Bemis(1991) X HEFRIFEREFREH 4, HEHRH
RESLXAHENERE RS ERUEE&HEE) §iM#E —F LEAE (intertemporo-
supratemporal bone), Gardiner 1 Schaeffer (1989) I\ WEFREEBER®SH LI E (£
HitbaEhESARBES LEERIOREEE . FIMENERREEERRK, KNG
TERY,GHEEEHE . EEE, i SEREEFENNEEBERIMIZERR
R, F & S5EE R REBERMAEF (pfl)o

BEREES (dsp) SMNEERTE AN, fL SHE RIUA RN (B B); EIOHE
K, AZEEEBY, R SEREERRE, 558 B8RRIl (fl), X EH
ETRYEE. ERAXE, BERETHREHMILFEREBEEHE. BINXS 5 E5WE
FRAREE, MR EE TR (uf, B 1A), fEFRA GMV2032-2 o, [RIREEE & HUH]
W53 R W) 58 2 FRE, I AL R A FL (uf, B 1B),

GMV2032-2 A —HBENATERES(ER 1L,E 2), BAEBREHRINRL, 5
MATRE AR X ERFRANMINZ G, BB —NmEaHeE R (ER1L,E D, E7RE
RKg, RGBS G0 B HRW, HEXMS Psephurus, Crossopholis TR {U
(RET Polyodon), JGmid tHINE G, :

% GMV2032-2 WTEEE LWE—BH, KBERE, "THREMEEE (opr E1
B), THEEBRKA, BIRE Psephurus AL, BIEBE M BTRMHER, FEHA LK TR
B, REARMRE. BT Psephurus [Fl—8, 1% BN KR, FEIER
AGN, HE—RIUNE, BEUE S B, SIMEERTERARNITE, ERAHRKE (br,
iR 1L, E D EHTRREE sk, TEREF RN T8 ES.

BB BILIRS Psephurus L, L TFASLS U, ERRANEHIIT. A 15
ERAHFUNGE - (dp, B 1AERR 1, B 3), K EAEER/I G, eSS ek
Bo BEE (ppt) FEETHIH, REEHERANE, ZRRE (mx) AiTEERE
W, T EERER, A () S5EREBR. ZERRENEREE, INER—FES,IE
ZILEHE, NEGH AR, X—BIRE Psephurus F{h, tiEHIIR, ETAREHER
5Z 7 REHEXN R

ERRAETERETAUN LS ERE REMMEURENN LG, G
BRAEFERL, B1), IRBRFE, KEAMKMGAEEEE %, Rma HRL,
JREF HSEATL SN, GRS ERERE, EERERETHFEEREFNREN LR
BEE)IEEREZWIR, RLH ERBHN—F, RENTEEN /2, EEETER
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hBEA—, KEMNT LRE ERYAEEN LS &, RREELTERG /34,
EHEEREHR, L E—HBME, %EA L(EREHRDZBHRK, B TRARER
H, B EREES L ERBOEELR. RENTHSHE EEAE, ERARELRE
BOPRE, REERESEERKBX Y, WIEARRLT Paleopsephurus (MacAlpin,1947,
fig. 10), SIBESSREINRMEE, REFNRE— 6 LA, CEMNTRE,
IRAATR Ko

o g 6 B LA S AT s M BB AU B LR R ST B R AR AR XY, T BB B AR
B,x— A E T HEA 62, XS RBARE, RERENE, SHEEIRET
RIE 1/3 400, ERFI BT EHE, RFIRSAER, TR, BEMTEHZR,
RY/N T 65, 655 AT AS T s 3, SR T WS SO B, RN — SIS

BEES Crossopholis AHML, IMEVRAT, EMHBERTTH, EMERE XD
GMV2032-3, EM{URKTFH, LEERE, B#LEHAES M REREWEE, 7 GMV
2032-3 th§ 16 /~,ff GMV2032-4 th{ 18 A X—8E ST Psephurus, {H5 Cross-
opholis ¥lbl, FE—EHEEA, BB E 3—4 Thst, SR GREBRSAM L
&, EREEEE WS, KNSE-TReEY, BSLHRTEREROEL S
Fo

5 Crossopholis A8, &SGR . SSHRREE, SHRHS. IMNEE
2 85,4 85, BBk 6 thi, 5 Psephurus J Polyodon AR, FEFRAREAIREIRM Po-
Iyodon, Peipigostens JAHERGI/INE (XIS, % RE,1965, 3)0

KT PENE —FEES SHNLes, 5 — s BEEER, FERMETRIH Ho
FEIERAR AR EIIL) 60 K

LB S B

F R R E SR REREN. B—RNMESEYWH BRI, Sk
SR JERBIL (afl, pfl), BEHHHHEEM TEZERR, R %, SEH M
REFERBX S, M5 Crossopholis, Psephurus S, HHUIRAETBEEM
(Polyodontidae),

BRI EE 4 B S5 f, SPE: Polyodon spathula (Walbaum, 1792); P. tu-
berculata Grande et Bemis, 1991; Psephurus gladius (Martens, 1862), Crossopholi
magnicaudatus Cope, 1883; Paleopsephurus wilsoni MacAlpin, 1941, AR
MRE TR R S S R4 BARBRER, U RE—HEF .

HES Crossopholis A2 : DEHBHHEREGES; )Y AT SR %, U
BERMES, BENKHE: DFEBEG—JUF, REDBERRER (a) BERBIR; Cro-
ssopholis BB EARKFAR, BIHA . DFBHVMBERIFHNETRARERE
W/, T Crossopholis HIXE/NEMR AR E , LT JE SRR L/ O
BEBEASERERESHEE; SFBTHERRRINEK, M Crossopholis THEER
KBS A B R IR, 6)F REE A B, 3—5 #t Crossopholis HIBRRENHBLL, ]



2 1 P LT RERG S AR 139

RS ZHBR K #,

Paleopsephurus AR/, R—HREBLBRE I BOBHERN—/NBYRBT. ¥
B5S Paleopsephurus (ORI ER: D ZEHHEBAF . MacAlpin (1947) A% Paleo-
psephurus 7 3 Bl 4 SFF (nu); Grande F1 Bemis (1991) HIEZ R RIELE, B
HABMPBERTNE. BRI, 2) —EBWDHETUIREF; Paleopsephu-
rus HTACAEMEITIR, REEE &R E 2 BE 4 X R A, BN Z 8 s iRaEs. 3) =
FHYIEB ISR HAE, I Psephurus, BE BN a ZFIFIA 4 th, Paleopsephurus
IR 4 B 5 Bt (MacAlpin, 1947), 4) —EHuBIE/ NERA K S, MacAlpin (1947)
INA) Paleopsephurus %4 BARZF /NG, ifi Grande H1 Bemis (1991) i\ A X EFR AR
FREEOERFTELFERRA LEBEE TRRNG, BFKANERRE, HiBUTH
NNEFRRAFERE D, ZFOXJET: DFBOYIMKL 4 LIBH—2¥, i Paleo-
psephurus YIS BAR T LI 1/2,  2) Paleopsephurus 95 BiE B 1A AT LE (R
K, SEREE B, HUBIGXE &AM ;3) MacAlpin (1947) A% Paleopsephurus
A 3—4 B8, Grande F1 Bemis (1991) jA4iX e R HysE s 4R BL, BLIEAYHE
FREAUTHE TR ER/ NG FRENEAE S 3—5 5,

FESRERILEBIER Psephurus LT ILNFTEAILUXE: 1) Psephurus i
TEEE MR BRIEY S Crossopholis A, RMAH EEBIEA;2) Psephurus
EWERFHORILR RS —8 (Grande & Bemis, 1991), X/EF BHAL; 3)FHEL
H—RHF . ) FREATIRAN, ZBBIHEERGBFT, T Psephurus BIFREH
TMEERARE, KK EF L, (HIMNEEB ALK, SHEARR, Grande
Bemis (1991) A4 Crossopholis F1 Paleopsephurus FHJUTIREE F 7482 Psephu-
rus BB RRTR, EFBAEESHRERUNERSEN, XMEHRLH(BLE
B D) BRI A

HIES Polyodon BHIXHI+5BAR, 0 1) Polyodon B )FES S
DEEERGEF, i Polyodon & B KIBTEE, (U0 E HEM RIS 62 B eI R 65 5L 13
R —/NRIXRE — 2 Rtk 8E o 3) Polyodon BIWDIH, 7E TS IBRY S 2 5 7 IR oy 25
MIRTEE %, A X TR , %

PR A R BB, B R 3 R PR R R R, BE R H EH 5688 (Aci-
penseridae) | FREMEBER (Chondrosteidae) FAMl, B —E4E, n: TIREAHLCAEZE
B, THEEFEEEAESNAR, BHLGHRBRIFGHRTINE BEAEETF—1, 5
KL B2 HK M /4, 2500 B — 8 FF (nu) %%, AR (Polyo-
dontidae) HIEARZ Wilo LELN, XJLAKTEAFRYHEFEETHER (Po-
lyodontidae), GBI SHREEB#,E (Chondrostei) Hy—k EIARHEARRL, (B E117E
FEBHIE, RAT AR NX —EBEOEBYE, RARBEE QSR D EBE R,

FRSHANAFDMBHAGER —~B R (ARTREMNREER R FHRA
o ARRFAZMEORN, BREGE L HIS(HALL,1988; FEE,1991), H—EH
WHRBRKRY —BEE, HEFHBONRETEERSEEHNEEE (Paleopsephu-
rus), RBHIEREN. FRRENAEENG, XE5REERS EREHTHEY S
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o X—%H, ALK SH MR-, ERPLRCLIA, SR EEERMAEL
SITRNEAIL LB RO EHRER; MMEMBBEEMERE, BE5RMERTR
(&K A Hiodontoidea, KIRE . ARKE,1976), 5 U WHAK, IERY O E

L, R R AR — LD D
(1993 % 7 A 16 HIKH)
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A NEW PADDLEFISH FROM THE UPPER JURASSIC OF
NORTHEAST CHINA

Lu Liwu
(Geological Museum of China, Beijing 100034)

Key words Northeast China; Late Jurassic; Polyodontidae

Summary

This paper describes a new fossil paddlefish, associated with Lycoprera, Peipi-
aosteus, from the Upper Jurassic Yixian Formation, Lingyuan County, Liaoning Pro-
vince, northeastern China. It is the earliest and most primitive paddlefish discovered
in the world.

The specimen described below is housed in Geological Museum of China(GM).

Order Acipenseriformes Berg, 1940
Family Polyodontidae Bonaparte, 1838
Genus Protopsephurus gen. nov.
Type species P. liui gen. et sp. nov,
Protopsephurus liui gen. et sp. nov.
(Fig. 1; pl. 1)
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Holotype A nearly complete fish and its counterpart, lacking part of its cau-
dal fin. GMV2032-1a,b.

Horizon and locality Upper Jurassic Yixian Formation, Songzhangzi village,
Lingyuan County, Liaoning Province.

Diagnosis Paddlefish of middle size with total length reaching Im or more.
Rostral part is about 1/4 of the fish length with many rostrals and rare stellate
bones. Dermosphenotic contacts with dermopterotic (intertemporo-supratemporal),
frontal and parietal bones but the posttemporal. One median nuchal bone(nu). Ope-
rcle uncertain. Subopercle only slightly split in its posterior fan-shaped part. Bran-
chiostegal rays 4 to 5 in number. Supracleithrum relatively short but broad. Two
rows of lateral scales, about 60 in number. The whole fish body covers with frin-
ged denticular scales. Dorsal caudal fulcra 16 to 18 in number and one ventral cau-
dal fulorum. '

Remarks Protopsephurus liui gen. et sp. nov, is assigned to the Polyodontidae
in having a long paddle, a subopercular and quadrotojugal of special shape, the
fringed body scales and the long fenestra in the skull, and differs from all other
paddlefish in the arrangement of skull bones and the branchiostegal rays.

The new genus resembles Crossopholis in the shape of paddle and a body co-
vered with fringed scales. But in many aspects, such as, the presence of a median
nuchal plate, three to five pieces of branchiostegals, rare presence or absence of
stellate bones, relatively short paddles, Protopsephurus gen. nov. is clearly different
from Crossopholis.

Paleopsephurus shares with the new genus in the presence of nuchal plate,
fringed body scales and undeveloped stellate bones in the paddle. But the new ge-
nus can be distinguished in the following: 1) a relatively short paddle; 2) the post-
temporal bone not contact with the dermosphenotic; 3) probably more branchioste-
gal bones.

Protopsephurus gen. nov. is similar to the iliving Psephurus in the shape of
parietals, the arrangement of jaw bones, but different in the shape of posttemporal
bone, the body scales, the shape and number of the dorsal fulcra, the anal fin ra-
dials, etc.

The American Polyodon with a numerous and densely packed stellate bones sup-
porting the lateral parts of the rostrum, the nearly naked body and absence of the
quadrotojugal bone, is clearly different from the new genus.

According to the analysis above, the new fossil material can distinctly represnt
a new genus and new species, probably a primitive form, to which the name Pro-
topse phurus liui gen. et sp. nov. is proposed. The genus name refers that it is a
primitive paddlefish, in some way similar to Psephurus; the species name is coined
in honor of Professor Liu Xianting, who started the fossil acipenserid fish study at
1960’s in China.

B8 (Explanation of Plate)

Bl 1 Plate 1

NEKE S (FRMEEL) Protopsephurus liui gen. et sp. nov.
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L.~ R e Ak, ERIfRA GMV2032-1a, %X0.5

Holotype, an individual missing tail.

2. Rk E, TS . GMV2032-2, X0.5

An incomplete skull

3.ERRARL IS GMV2032-1b, X1

The counterpart of the holotype

(L% 150 J0)
— N EBEESPERN—E, RiEFM, RERVILOREHR B SRR T MG, £ 85
HE FRALREET B AMNA 6, RRBRYITRT A RiER. FHRBUE, REET HEHN
A, PBRBERT -+ HEMEFR, BITETT ARR LRI BERZMMBAB
Ko FIAE B F BIAL X 1 AL I B R o

B EEARBELEA T FRBBSEMAN S RROE £ LR ERE, BB RS RKBX—
HBFRIEERIER Fo

A—RN BB LIRS R

19934210 A 13 A HAA T2 EHBEIMNHREF X

(RE4E)

& ix

AERIVE 4 PUCHFEEBRAMTET E—HRE — XD RITHBEERNHE
HREBIEEER, LM ENE Tianchisaurus.

Erratum

The correct spelling of the name of the new genus in “An ankylosaur (Ornith-
ischian dinosaur) from the Middle Jurassic of the Jungar Basin, China” (vol. 31,

no. 4, pp. 257—266) is “Tianchisaurus”, instead of “Tianchiasaurus”.
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