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ALFETRHARENAE—FR
2 W

(FEBZRGARDUEETARTRE LR 100044)

HEF #wAd XN4H

(AL EXBHRE = AEVIRR  FILEY  102800)

RE RATHLETRHEPREOEHXBANBREUHERKNESE, KEENT EE.
BFARESRODE BT EE R DR TSR, T EERE, ARTHRERERA
BAR. #ENYSEFRBANERNER, THEEFIIPEEEREL, EBHRES
R 8 HEBHBAL, SPIBE NI RS ROVME, ETAALREH; LEEHNEREH
BT 7H, RBREEBEXTRMM, SINASKTEE IR+ RyERDNERERE. &
FAHXEAMNBEAN HFRREIIN, LAREZRR.

X@iE FHaLET, BGEPREAZE, /§XLA

|t = (Peipiaqsteus Liu et Zhou 1965) ZER—EHAREW—HERLEH
Fo BANTERDR, BB XA MBEL B R TENTRE, ZRHIERTETFR
ISR R R AR (RER 1992, FHa{E 1994), WAXKERENE“2ELERE
i — W B ER TR, R B ET —F X RA T —RF R A, Zik, &
HLIERMENBETRINBELEEEINE 4 M, DB 2 1M, XL AE
MR TREEARERKS —FOEMX K BENBENRBEEYRE EEN &
Xo

XX AT R BT EME T RERMR, REERKOETESHEARITE
ROEABMRIE, By T —FEH T, AR TEE, TERFEH AT LB
RIK; HOFINARE SHBATICREREAME, LEEBUTIMASER Ry
FHOEAE SR, SOt RRT BE B AR BB S 4R B e P I AR R SR S T — AU

o

—. R 4

3% B Acipenseriformes Berg, 1940
It E&35} Peipiaosteidae Liu et Zhou, 1965

HEB(HRB) Yanosteus gen. nov.
BEH® RKiP65H63 Yanosteus longidorsalis gen, et sp. nov.

WS R #: 1994-08-01
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BE HEUARKPOTHEFEFERTEILRN 13 EHOBREENTEEARR
HEHE. Wi #MEHAE TIIEERIE: BEERML: FEEKAE, md; E LA
ETREEERAREEHE #ESH. ISR B REETHENT L ERS; 4
& ELERBAESN; RETH 8% BTHEBER KR Emkes,

VR Yan-BE AL AR RFRHE”; -osteus RKE MBI “osteon”, Bh
B, BRUONEEL S5 A ZIEAR,

KRG REFH) Yanosteus longidorsalis gen. et sp. nov.
(B 1—2; @R I-11)

EBGE —EAZENMEEERDYSEARFRIRAZIES V10998.1,
WA WAEAZENE (V10998.2—3), WARZERLER —h B A
(V10998.4—6), .
BHE REME. LEAOXEKN1/5; B sy 10 7, THAL 170§, B
% 50 MR, BB 80 &5 BE LM 20 R RS, THEEE 4—6 3 MEkss;
BRESBTRELMNE A, TR zefmn,
FRAUBSK AEFETEAEESEALE BRESREAEH CEH,

B2 s (R BN LS
A) ERARA V10998.1 gk BE—MM; B) V10998.5 SARANEH—W

Fig. 2 Skull of Yanosteus longidorsalis gen. et sp. nov.

Line drawings of holotype V10998.1 (A) and V10998.5 (B) in dorso-lateral

view. Abbreviations:br, branchiostegals; cb, ceratobranchials; cl, cleithrum;

cla, clavicle; d, dentary; eb, epibranchials; hb, hypobranchials; pal, palatine;

pas, parasphenoid; pq, palatoquadrate; see Fig. 1 for other abbreviations. (1)
and (r) indicate left and right
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A3 BRAeEEHLE
A) FAEUNE (& V3049.3); B) LEH—MIMKRE(UK VI474.26A—B)
Fig. 3 Skull of Peipiaosteus pani Liu et Zhou, 1965

A) Line drawing of skull roof of V3049.3; B) Line drawing of skull in
dorso-lateral view, mainly based on V9474.26A, but parasphenoid, jaws and
postcleithrum reversed from V9474.26B. Both specimens are from the Late
Jurassic or Early Cretaceous Yixian Formation at Jianshanzigou, Beipieo

City, Liaoning Province

A8 Longi-EREH T X “longus”; -dorsalis SR HELICHI T ¢ “dorsalis”, fEE
TRIX AT RA IR 6 R E,

R ADROAGIRAGER, ZAEAZEN RO E KO H %454 mm
(V 10998.1), 394mm (V 10998.2) R1334mm (V 10998.3); —3k (V 10998.4) —
(V10998.6) FFAEMIBDMMEIEKANT 460mm; B—B/NIkE (V10998.5) R
ZTRAREADENINME, HiHEKRAATE 270mm £4, FIARANEREHLER
B, BEREMERBEESRE (ganoine)o

WERAR, LkBHUBT—MERERE, IXHRENIEESKBEESE
(Chondrosteus Egerton) BYEHFEML., MALIILEE (Peipiaostens Liu et Zhou) FIHL
AR RIS BRI R E BB K, bR A ESZUE B ERT.

LB—EEBAERE, HYRETEEEERILRNAANER B 1/5 (Wi
I, 1)

FRIRE BRI & A LR, B HiE (frontal)| THHE (parietal), BERERR
(dermosphenoid), PR H & (dermopterotic), FIMNBFE (extrascapular) HI/F5Hl
B (postiemporal) (4 1—2), S JY 2HFIE 5 J E6I RIS 8446 B ARBLCIE] 3, Traquair
1887)c BIEEMTEH I EARA ERBRXTHE, BILAMESREEEZN, R
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BEREESEKRT®, —FXNMIG, EAFSMINERDIELREE, B85, WERD
WTR LS R E, BEREERSHERIIMIZEEEBRIMISESR, EL. ETRIE
RREEELATICE (V10998.4), HIMNBHEA—E=ZABA/NER, B EEBIER
o EME SO, BHEAER TR ARN, BRBRERNB I XESRBRM1965)
ﬁéﬁ?Bjbiﬁ%ﬁﬂ'\]fﬁ%ﬁ%iﬂﬁi@“;’&%%ﬂg%ﬁ” (V3049.3); J&EF1(1992: & 3) MK
BRINALREN R, B RN BN, BEBAMEEIRE REE —FIERER,
TERATN, 2 H Ay BAG BOE & o IR BE B (nasal) AIYE (rosiral) R
(B 1,24, EfR 1T 1),

| RSB AR E (parasphenoid) R AT ELR, ME W hRiug il A
RS BRBS, PR R B R —/ K, BX BT (ascending ramus), HEFRIEER
EARIESCRENER—(E 24, Bk 1T 1.2, =M ERE 1965 B 2A),

- ESRER. BEZE-ERENHBL5—6 5, X EOAERRE, HifnX4%iE
—F’%O ' ‘ -

AREIHY AL, AR SRS 8 (B 1—2, /AR 1.1 1)o Traquair (1887) #AVKE
B LI E R E U AEE R, O &M TS, Watson (1925) Wik BES#AL
XBEFUTEER, BYBRHREH. M Woodward (1895) F1 Hennig (1925) %3
BB E , BT s A A KA O RO A B R 5 #R63 EA AR,

TS EEHRESE (palatoquadrate) B (palatine) , SNEE (ectopterygoid), |
#E (maxilla), JFEE (quadratojugal) FUhE (dentary) #pER (8 1—2), #EI W
BABEA—YRABNERER , 5SHREESA. LEI X566 (Stichopterus Reis) Ky
“BE (pterygoid)” fRAE{L (Woodward 1895: EMR I 1.3, XIZEZRIES A 1965 K&
Bk 1L 1, Skosnes 1977: B[R XVDo ZHINAMEERMERLOHX—BRHRER
SRR EWNE LA, BIBEE, AR Woodward EFENER, HEERRANE
HEHRET —/NEF, LEBBRRELNERS, MNEMBEHMEN Y E &, & &6
(Paleopsephurus MacAlpin) RILAGERHRET BB ELHEE (MacAlpin 1947,
Jollie 1980, Grande & Bemis 1991), {HEERFEH AT FRWEIX—FH,
Woodward (1895: HHE 1 3) FRRMIB B A0 THENAE T, B0ARE % —
WA, B S LB —ERE, BRE5 284, HENIETREEEY THAERIE
832K (M W43 Polyodon)fy I AR-E SN 28 (ectopterygoid process of maxilla, MacAlpin
1947, Grande & Bemis 1991)H R T, #lF %5 LG R AR LRI R NES
HLHEALTHOREMENARKEE I EE (ectopterygoid process of palato-
prerygoid), FEEIH LA BRG B ARFZHEER , WMBEES K. HRENFEERKLAK, B
YRR, ISR NI, S BAYFE I (B 1,2B),

HEREAEME (hyomandibular) FMEF (ceratohyal), WHEBNRERE
A ESREEEER, T B EE KRB . 8BS B hiEE T R A1E (ceratobranchi-
als), T#8E (hypobranchials) FIB 1488 (epibranchials), FRERER, H F&4
BEREE (- 1-2),

HMEARRNREREHEEER (opercle), THIFHE (subopercle) FIES 2 43 4 &
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(branchiostegals) HYZRF (B 1, 2B)o MEFR/N, BMEK, THERK, EHEXH
Bl PIAE —BRANEREE, B EBER, FEARMERSRBNS, #E&E
HIH AR RERGT, LR B % UL E,

FENWE —¥Hd 5055 KRR (BETIBRIN). 88— FiURE—%
BT ER (basidorsals); BN GHETEA B ER (basiventrals) WEH I T B
L REERLANERN, B B ER REEF SRS S, ERERRA T, R LB
) (interdorsals) RifEAIF (interventrals), ZE V10998.1—3 S¥rA 3L )5 & Ko s
LITHREEL 10 BB E (pleural ribs) (B 1, B 1.1 1),

BXEEEAN TESHEEA UMK L - TREI— S B L2
(supraneurals), ¥ 5EEA KRHEMN ERHEE, L8 — LMERSHXEEE ——t
RiXFRo LHMEREMN THHEECRZEERHRAZINBE EIHARE, 2
UHBEERFEEG ERTROEELEM (neural spines)o {7, EREE FH A EER
7 AMXFEMBOREER, HBRNHGFG RS L LRiER (81, BEK D B
3b, #E3 LD ARLIIEHAX R Grande & Bemis (1991: 114 ) 3K
Bk ER#E —FIELEN LA Ao .

R 5 s — IR BRI i ERE (supracleithrum), BB (cleithrum), J&
®E (postcleithrum) FHHE (clavicle) MR, EBEHESILIHEER+5HEM (B
1—3) EREBRERR,GERERME,BTERRZ Lo ABREBLEHBEEL, &
FLRESMKEE, WREEARMGEEE, WREELRITEONES, —EHE
RPREICREF . FRBRK, BT, Bl LREMEETEEL, SR NEERRAL
BORE, A—KBEZATNER . BFHRRELEES RERE. WELE, EEB
FoFE V10998.1—2 Sir A LREF 3—4 BB IRZ 88T (radials of pectoral fin)
(B 1, ER Do #E&RHELIE 40 i1, SMUSERIEH, [ELMRER. Fra#E&EERIT
BT, TERKBRATR, BEERD Lo FREEEFOITENSREESANEY
F{EL (Woodward 1895: Bk I 1), HEAR TILEE, KERNEFTRATED
5—6 fE(NZEZ=RFAF R 1965),

B 5% —aRARAD, BEFBoAEHAENETDHFERE, RNWER
Ho BEEEBHERLHE T, MNEEZAE (B Do BIRSEEF (radials of pelvic fin)
—HE, 34 10 REGEFRHE L 40 W,

B —ERBRFACAMES, FINEEFOIRE, HPHEHRE, KT%
ERW 13 EH, BRERYSEER AN &ANE RS TH e si e . 4%
WA REEE LIRS 88 F , i —3 (proximal radials of dorsal fin) 41—50 ¥,
#5—3% (distal radials of dorsal fin) 50—52 ¥, #H%&EHE 167—176 #, HhaT 30 &
REERRINE, BRSSO E MR AN, mBla=/ %
SEREAME DR/ V109983 SIRA,HBRHE 167 1R, EMTHEE 41 8, T8 50 ;5
KEJ V10998.1 SHRA, A 176 MR EEN,50 BUELAEEX#EE,52 HZH 8T,

B-— BRSNS TR AR 2/5 &M%, BIR S, B K s A, 55N
HERHEEEXE#EE, EW (proximal radials of anal fin) 20—21 #, ¥ (distal
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radials of anal fin) 21—24 ¥, #EE¥E 50 £,

BH—REHAILERRE, X Rk, B#E 20 RKNEFLNIHEE., RBEBEMAE
KHEFRIN, B #EE SERRE AR (haemal spines) 1R T & (hypurals),
HX WD HRRIEMA LU, N B EHEBERET 6—7 5K TH L
HAEWABURRKE BT, FIL{EA Grande & Bemis (1991) B LMEHK, Bk
F BRI, (LRNA EEER, MTHARTELRGLEH, B THERE 5—6 1K
AEHBBE (ventral caudal fulcra); EM-#P4AH 20 &% #i#E (dorsal caudal fulera),
BT S BE )5 L5 nosk i sl e 4K,

B—RBEEKENEE —FIERNLHIN, BES L7 HRE T EIIRGBRILAE
B, 88 Fr R ORRL, E TR R M (A LBk 11, V10998.6),

SHB SR
L. B8 RHTHRIAR

3 MK (Acipenseriformes) {43 FALEIHLLIILAIBX, BXRENLA 2
RK—REWHRE (Chondrosteus Egerton 1858) RYTELFHEHMET, HEMHE
ERCERBRIERD, RANARHARS, RREBESAS , HERZEHEFREIZR
RIS R U ANBEARES|ES (Stichopterus Reis 1909), JvZEF (Peipiaosteus Liu
et Zhou 1965) Rt (Protopsephurus Lu 1994) 943 (Palcopsephurus MacAlpin
1941) Mk #4sd (Crossopholis Cope 1883), IR SHLAFAEIBALZ BEEYIES (Polyodon
tuberculata Grande et Bemis 1991), BlA&MRELE AN N B: 68 (Acipenser Linné
1758), f8 (Huso Brandt 1833), % #3 (Scaphirhynchus Heckel 1835)., #l & &3
(Pseudoscaphirhynchus Nikolski 1900), H#3 (Psephurus Giinther 1873) Figupes
(Polyodon Lacépede 1797)o 3RETEM A LIS ST SIS 0B KM M 8 & 2,

BEBRKFEHAE (chondrostean group) {EAHMEBEAXN—TRABED
24 Jollie (1980), Patterson (1982), Gardiner (1984), Gardiner & Schaeffer (1989)
K Grande & Bemis (1991) EWE AR TIERBIA. BAT—BE T 15 MEIEE
AREEORME: 1) BEEEFERIEE(ERANK); 2) HRIZREEEE, FIE
(EAESENAEZAIDANTHE (MEERIANE) than; 3) E6EHFET S
LBE, HAERFEXT; 4) EHEERER,AEEEKX; 5) BSFERTE X4
SEEIRANTHE;:6) MHERBAAKSE/NER; 7) TKRER; 8) ERi#ExEE; 9)
|MEERMA; 10) EREE; 1) RERESTHRKEE; 12) FEEEEEFBRA L
AR fEm; 13) Bk L EESET; 14) RIS BB BRIk EE; 15) 88 H F%
TEMM (Gardiner & Schaeffer 1989: 175—176 T, Grande & Bemis 1991: 106 7).

BB TEENUNE: HREBHESBAFR (Chondrosteidae) ,JLEEF R} (Peipiaosteidae).,
838 (Acipenseridae) FIRHIEIF, (Polyodontidae)o #FRMIIEET . H. FHEANFTHEM
ME,RYEMARAE . E6E. B%E. OSNREYEXENE, IR LHER
VIR RNESBIENAREXZCERERE (Jollie 1980, Grande & Bemis 1991, ASir{h
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1994), HEESARMILESR AL ALE, HhkGESa ., FISambtEEH=/
i TR LR, B EIRESFERRER R BEERDEE,

REESARITE BEETRS S, 0—FLNLARE, AX—BRHETIE
FEERT 4 TH A H42%] (Egerton 1858, Traquair 1887, Woodward 1889,
1895, Watson 1925, Hennig 1925), F#E&AMCZEBHBAEEHEL, ERENZHE
LY TRITEENHE) BA—8, DA TUNAR—ZPHBEXOARM A, BREK
KT 3T A R (fn Sxosnes 1977, 1986) PiR¥EFIEARNAREE#LEN, NEZHAX
RQISHMUAER HBENE, BITETAERN, ARR992)XMN LRENEERIE
T A FERBIT, FE R — T8 BIEE N ERNEERE N IE SV LRER
RIEERHE, FEIETIEAEAJEER, RS AT EE RN kB
ROML A TR IEHERY, (AR H AL A3 R RORN P AMRHIE N H A UG 7188 fa RO JL SR 63 By
B, KA —FE LRI ML LT Y8 E (Grande & Bemis 1991); HKE
TE 8 0 O U R 18 I IR IR 8% (Woodward 1895: 29 TU) {HB BB RTRERAK; #3AL
6 F B VR OB R TR U A AR B (HR 2 BT 2R, Jollie 1980), BIEBRIBABER B
EEa RS, AR LS RERRRENESER SILEENER—3, HRY
IR HIRIE S L B MR E Clkosaes 1977, Grande & Bemis 1991), J&EFIR
H e ZE R RS RN —E &R, BUAREHB, REE#aNEEEE
M THEEFCRN, TEIZETEELE, KEPREEF 8—10% (Woodward 1889, Wa-
tson 1925: W 8); 3R @R E LMET, TEBEETREML, BRE 13 W BREFNE
48 (Jollie 1980): FLWIE XM TH B FMBREIR, B%&F 1 % (Grande & Bemis
1991), FUsEARILEENOMEEE LK S ERANENRL, TEIZEEBRIEER,
MAEAEYE 7Y, BRRCATESR. AT, FEaftZEERASNBAR
TEA TR B S B IS R BB, E—MERUSE ETRBERAE, B
t, REESA SRR CAENER ERANRHERNREEMR” (Grande & Bemis
1991: 116 |,

2. RBRZUBONL 4

B ARA D, A WER LRGEEBIEPHN 1L ACRE 3.4.6.7, 8,9, 10,
11,12, 14, 15) 484 1.2.5 & 4 pIAE BERA T REE, Hints LA ; B 13 f£3&63
24 B AR 2, FEAT HORE RS AN 4 ISR SRR , O A6 2 b DUR B IE S 4 FO 00
B EREHEHEBHTE (Gardiner 1984), BT RBMNAAMEFEERBEELFEGR
E, ik B i s fn B rE ERE I R EE TR A, AmEH A AFEE TR HA
LESIAZIS

A TE 1—3, R 1992, Skosnes 1977, Traquair 1887): 1) LBWE B, R~
BRI 2) BAEBROARTIES; 3) BWERESBROFIE; 49) BHEEX,¥H
¥ 5) ANERBER,5 LB REMEE; 6) L THES S RERENEYE; 7) BA
HEBER; 8) RMA—TERM LS, REBSHKIFEHAMNMERS: D KL N &;
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2) BRLAELREAESRE; 3) SHEAOTH, HEBATES; 9 BLHA%
FoBR kB ESARE, ALXATRMM(FIARERE%HE); 5) B LHER
&, LEREAN LH¥%, RESSATILEENLRL: 1) WS BAYERR
BRAHMME/NE; 2) THEZIMHHEANSREY, BERHEREER; 3) B#EX3
Ho MNSHKEFESE., FISERNTEZN=EHIEXI: 1) a8 LNES; 2) H#
BE4%#; 3) ELETHEGRYEERRERS LEE X—RHIEEheEse b
HBHAH); 4) BERSH. LSRR, WEREHEIHESNEHMEES; 5) —RK
Hres, BHERKTAL KN 1/3; 6) RBEEALEAESR; 7) BRELH LE%, B
THEMA 4—6 3 RAS R,

MEL BRI AER: 1) NGRS ESa SRIEREANLEY & %
HEX 3, BEEBARNELRRS. 2) HENREESGNARRMNE, L&.LBE
HESFE, DRLSI#EANILEEE LN RYE; 3) RERANSASaTILEERE
— B L AR B TR £ T FORRAE , DR R A 4 TER AR HL B R NG, T B 2 BT
HBEEREN,GHERBER, BELRDW, EF LS RAL TR B E g4 %
(B e 68 8 AL TS R AR RO B B , 1R AT RE 2450 8 A8 A U SR A3 S ML I bk IR, BT LA AL
HERH, FESHENRRA_ZARYEVE RTABFTAENEE: 1) ¥ i H
ERANERAR; 2) 85 4—6#; 3) B LNESRLRN L,

BFPRRALNALELRSARERERMMWA: —MLL Gardiner (1984: & 2) Al
FEAN(1992: B 8) HRFE, A RTAS OB, — T URYEIRE, B—X
AEREESAR LZERAEER; E MW A SR Grande & Bemis (1991; [& 76B) #
H: HREORBEN—AFF HE—FMA, Grande & Bemis (1991) XHEFEK
{PRT Gardiner RHHIWADZIEE, WHAEEXRERD HHEEE R, BER
B ERE. FRENEEESE T EORR, UREE LR ST & LIS BE
SURRB T B — e E IR — I RHX — X HIHIE, Grande & Bemis FRFFifTXPUA
BEHB=A (HRRIE A£ 5| B Patterson 1982), REHAXNEREREER
TREHRYET 2 05 BUR ROV 6370 B BT BRUS 4 2 B A4 TU R0 55 KHE B W]
RN TERE S A BRI R 2 I R e BN R A BB T B KB
BN EENX S XA, BX—REH T BRI ERSDERHES; b E s fndk
HIIR A E T B R NAE TREES AN, 5w AN RERNL HE b
B BB R W%, ERYE LN IMRIBL, HETX—BIEELH LHEETRIA,
B AR AR SRR AR NA B REENIER (MacAlpin 1947, Grande
& Bemis 1991, fA37{H 1994), L, TR I4 BT R IOU S LY L 2E o
ZHIA, REHRMAEMBERIE, EF Grande & Bemis ##HER AKX ANE S
XA, EHNATE R BER LS HEE S EA L AR R T ALK
—F, AFHEBMAREYE @R +RYER) B (Grande & Bemis 1991: R4E
7—10), {HEMLIA S E /DT 7 KR - FE 6 56 75 R0 SR AF Lh B e
Bt , R AT 6630 B H9IE B R B e K U — B WAL PR B A R
HERG XA LR SO—30hxd #8663 b SRR S SEE— S NESBTERNRE X
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AROHTo

. ANNBESHIEFHK

FRBRYRA TN ETEREES NEARED, HERFAREhE A
LT PMAR. PHSHN X EABER SRR TROQERERA, HEHE TIED
FEANFEIRORE, BERLIBNNERDRENESHARIX LT, HiFs
A — R, W R AT BN EER Ro

a0 I RERT S RO, RR—A SRR TR S HEMRE, ZEIN
HUERAL SR ETHSBARATENL, nR DX EREA ENNERBEL=%
BA—ik, RIS R T IBRR A B R B A A R R T 2T R E 3 B
HER, HLABREHTES, SEENREEERA %M. BTLIEE, 2%
BXIRRABE LIRS SRAHDBRROBE. £k, EEBEAAEERES
(1994) 7E CIRBEfa (Lycoprera) #EHM AR — X h 3 L4 KRB HIGT S HHEHG
SASFRTHE, [HIASMRTSEUEASRNTERHENSRBASRANUNEE
RH I, A ENRARE FHRELEH NERFE—S IR TEERTE R,
B — A EXRFROFIAR: 1) AR AREANENY EFRAREER 91
BT, HEZNYXERNMEARNEGHER, BRESHEIR, X—i\RkE
HXBHER B S KLED TS, RRARERES, 2) AMEaRnEd
BT B AR K, TUBUX — B35 LTk S B SN RIZ AT E D , X — A
R R RB AR K LS R XE#®,

Bl ASCREKIRB I RSN BELEEHEN. XEBELES, SREMEEELS
RAERTHR, HEBEMMALH B, X hHEEaHRARLLES, BB BkALER
il FESLBRBE

2 % X W

P, 1994, ITBRGBHEFHBRLE. H¥EHIDFMR, 32(2) 134-142,

XS, RFRE, 1965, ITIREHFHEFE—FH. THEDIYSEAL, 9(3): 237247,

ZERT, HWE, FLXES, 1994, REBE(Lycoprers)BEMKRITRE. MK REIMR, 68(1); 87—100,

HBf, 1992, BRIERSHFMHHRARREXR. TEEHYER, 30(2): 85—101,

Egerton P M G, 1858. On Chondrosteus, an extinct genus of the Sturionidae, found in the Lias For-
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Summary

During a field work on stratigraphy Mr. Yang Youshi es al., the geologists
from ‘the Regional Geology and Mineral Resources Survey Institute of Hebei Province,
discovered some well-preserved fossil sturgeons from the Yixian Formation in Feng-
ning County, northern Hebei Province. These specimens, characterized by an extra-
ordinarily long dorsal fin, represent a new form Yanosteus longidorsalis gen. et sp.
nov. of the order Acipenseriformes. Yanosteus is stratigraphically concurrent with two
known acipenseriform genera Peipiagosteus Liu et Zhou and Protopsephurus Lu
in northern Hebei and western Liaoning. The fishbearing strata of Yixian Formation
have long been thought to be Late Jurassic (Liu & Zhou 1965, Lu 1994), but addi-
tional evidence suggests an Early Cretaceous age (Li ez al. 1994).

Order Acipenseriformes Berg, 1940
Family Peipiaosteidae Liu et Zhou, 1965

Genus Yanosteus gen. nov.

'

Generic diagnosis Acipenseriform with extremely elongated dorsal fin (length
of its base about 1/3 of total body length). The taxon differing from other genera
of Peipiaosteidae in possessing ossified palatine; splint.like quadratojugal; supraorbi-
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tal, infraorbital and postorbital sensory canals connected in dermosphenoid; vertebral
arcuales, supraneurals, pleural ribs and pterygiophores well-ossified; ganoine present
on fin rays; no caudal fin rays dorsal to notochord; and ventral margin of caudal
fin proceeded with a few pairs of fulcra. ‘

Etymology Yan abbreviation for northern Hebei Province in Chinese pho-
netic alphabet where the specimens were discovered; osteus: after Greek “osteon”,
meaning bone, which is popular with the generic names of primitive fos:silvstu_r-
geons. ‘

Type and only species Yanosteus longidorsalis sp. nov.

Yanosteus longidorsalis gen. et sp. nov.
(Figs. 1—2; Pls, I—II)

Specific diagnosis As for genus. Head  length (from anterior tip of snout to
posterior end of subopercle) about 1/5 of total lengih; numbers of fin rays: pectoral
and pelvic about 40y dorsal 167—176, anal a few more than 50, and caudal nearly
90; more than 20 pairs of dorsal fulcra and 4—6 pairs of ventral fulcra present on
caudal fin; caudal scales constricted to rear part of upper ¢audal lobe, and devoid
of peg-and-sockets.

Type specimen A complete fish, catalogue number of IVPP: V10998.1.

Referred specimens Two nearly complete individuals (IVPP V10998.2—3),
two incomplete skulls and a caudal specimen (IVPP V10998.4—6).

Locality, horizon and age Dongtuyao, Senjitu, Fengnmg County, ‘Hebei
Province; Yixian Formation; Late Jurassic or Early Cretaceous. , ,

Etymology Longi after Latin “longus”, long; dorsalis after modern
Latin “dorsalis”, dorsal. The specific name refers to the long dorsal fin.

Description The total length of the specimens described in this paper ranges
from about 270mm to 460mm (the smallest and largest individuals represented by the
incomplete skull V10998.5 and the caudal specimen V10998.6), -and the holotype
V10998.1 measures 454mm TL. The skeleton of Yanostews is better-ossified compared
with previously known extinct and Recent ac1penser1f0rms, ‘and -the dermal bones
and fin rays have remnants of ganoine. : :

The head is relatively short, its length from the anterior tip of snout to the
posterior end of subopercle attaining 1/5 of the total length. In the present ‘speci-
mens, the skulls are all preserved in dorso-lateral aspect which indicates the body
of Yanosteus is not so ventrally depressed as Peipiaosteus and extant acipenseriforms
(Fig.1; Pls.I, II 1), Peipiaosteus often preserved in dorso-ventral aspect.

Yanosteus bears a strong resemblance to Chondrosteus and Peipigosteus in the

cranial skeleton. In all three genera, the rostrum is not prominent and the anterior
end of jaws is only slightly behind the tip of snout. The greatly protruding rostrum
and posteriorly located mouth of Chondrosteus in Traquair’s (1887) and Watson’s
(1925) restorations is mistakenly made possibly influenced by the elongated
rostrum in extant sturgeons and paddlefishes. The rostrum in Yamosteus and
Peipiaosteus is supported by a series of tube-like or irregular_shaped ossicles
including nasal, rostral, and front infraorbital bones (Figs.1—2, Zhou 1992: Fig.1).
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The elongate frontal, parietal and dermopterotic are the main plate bones of the
skull roof. The dermosphenoid is inserted between the frontal and dermopterotic,
and the supraorbital, infraorbital and postorbital sensory canals connect in this bone
(Figs. 1—2, IVPP V10998.6). The posttemporal of both Yanosteus and Peipiaosteus
is a fork-like bone, while the ventral branch is rather slim (Figs.1, 3B). Zhou
(1992: Fig.3) incorrectly identified the posttemporal in Peipiaosteus as the upper
part -of supracleithrum. The triradial bone bearing the supratemporal canal should
be the extrascapular. On the ventral side of neurocranium, the only preserved bone
is the large parasphenoid, which is similar to that of Peipiaostens (Fig. 2A,
Liu & Zhou 1965: Fig.2A). Around the eye posteroventrally is a series of tube-like
infraorbital bones (about 5—6 in number), however no large right-angled infraorbital
1s observed among this series in the present specimens. ‘The palatoquadrate
(=pterygoid of Woodward 1895, palatopterygoid of Zhou 1992), ectopterygoid or
ectopterygoid process of maxilla (=palatine of Woodward 1895), maxilla and
dentary of the jaws in Yamostews also resemble the corresponding elements in
Chondrosteus and Peipiaosteus. In front of the palatoquadrates in Yanmosteus,
there is a pair of bones with concentric growth lines in them, and they may be
the palatines just as those developed in some adults of Paleopsephurus and extant
acipenseriforms (MacAlpin 1947, Jollie 1980, Grande & Bemis 1991). The
quadratojugal in Yaenostews is splint_shaped, slightly different from the sickle-like
bone in Peipiaosreus etc. (Zhou 1992: Fig.7); Of the hyoid and branchial arches,
some flattened rod-like bones and gill rakers are exposed between the jaws and the
pectoral girdle (Figs.1—2). In the opercular series, Yenosteus is- more similar to Pei-
piaosteus than to Chondrosteus. The opercle of Yanosteus and Peipiaosteus is further
reduced to an elliptical ossicle. The subopercle is a large semicircular bone with
its posterior margin ctenoid and with a developed tongue-like process an the
anterior margin. Besides some fragments, no complete branchiostegal is preserved in
the present specimens.

The vertebral column of Yanosteus consists of about 50—55 vertebrae excluding
those in the caudal fin. There are only ossified basidorsals in the precaudal region,
and basidorsals plus basiventrals in the caudal region (Fig.1). No ossified interdor-
sals or interventrals are preserved in all available specimens. In the three complete
specimens (V10998.1—3), there are about 10 pairs of the anteriormost pleural ribs
ossified. The supraneural series in Yanostews, unlike those in polyodontids, is inter-
rupted under the dorsal fin, which is inconsistent with the viewpoint of Grande and
Bemis (1991) that there is a continuous uninterrupted series of supraneurals in Aci-
penseriformes. The condition of a continuous supraneural series may be restricted to
polyodontids among acipenseriformes.

The dermal pectoral girdle of Yanosteus also closely resembles those of
Chondrosteus and Peipiaosteus (Figs. 1—3). The supracleithrum is a nearly oval-
shaped bone with its elongated upper extremity overlapping the posterior end of post-
temporal, and] with the lateral line obliquely crossing it. The cleithrum is a
robust bone with a greatly expanded inner laminar, in front of which is the
triangular clavicle. Behind the joint of the supracleithrum and cleithrum lies rhe
small splint-like postcleithrum., The pectoral fin contains about 40 fin rays, which
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are closely articulated starting from the proximal end and branched distally. In the
specimens V10998.1—2, 3—4 radials of the pectoral fin are ossified. The pelvic
fin is situated closer to the anal fin than to the pectoral fin, and also contains
about 40 fin rays. The pelvic fin is supported by one row of more than 10
ossified radials. '

The dorsal fin is unique among the known acipenseriforms, for it consists of
167—176 fin rays and its base length is about 1/3 of the total body length. The
dorsal fin is supported by two rows of ossified pterygiophores, the proximal row
having 41—50 radials and the distal 50—52 radials. The anal fin consists of a few
more than 50 fin rays, and is also supported by two series of pterygiophores,
the proximal series having 20—21 ossifi€d radials and the distal 21—24 ra-
dials, B

The caudal fin is heterocercal and only slightly forked. The caudal fin contains
nearly 90 fin rays but have no fin rays dorsal to the notochord, which are suppor-
ted by the distally expanded haemal spines and hypurals. On the dorsal margin of
the upper caudal lobe, there are more than 20 pairs of unfused fulcra. Under the
base of the fulcra there are 6—7 pterygiophores (=supraneurals of Grande & Bemis
1991). The ventral margin of the lower caudal lobe is proceeded with 4—6 pairs
of fulcra. ' '

The lateral line extends posteriorly from the supracleithrum to the  caudal fin
along the way parallel to the notochord, and the lateral line canal is often ossified
as the so-called lateral line scales (Liu & Zhou 1965, Zhou 1992). The caudal scales
are constricted to the rear part of the upper caudal lobe, -and devoid of peg-and-
sockets. ' )

Remarks Yanosteus has the following characters which are thought to be
derived for Acipenseriformes (Gardiner & Schaeffer 1989): (1) palatoquadrate with
an anterior symphysis, and not articulating with neurocranium; (2) hyomandibular
large, blade-shaped; (3) rostral bones reduced, numerous; (4) suborbital bones absent;
(5) preopercle absent; (6) opercle reduced; (7) gulars absent; (8) dentary without
enclosed mandibular canal; (9) body scaling reduced to isolated denticles; (10) scu-
tes devoid of peg-and-socket. In the characters listed by Grande and Bemis (1991)
for Acipenseriformes also includes quadratojugal linking palatoquadrate with poste-
rior end of maxilla. Although most of these characters need to be verified in the
future study, it is no doubt to assign Yanmostews to the order Acipenserifor-
mes. '

Among the known genera of this order, Yanosteus, on the one hand, resembles
Chondrosteus in the characters of body form, rostrum, skull roof, palatoquadrate,
ectopterygoid, opercle, dermal pectoral girdle and lateral line scales etc., however
most of which are general or primitive to Acipenseriformes. On the other hand,
Yanosteus is similar to Peipiaosteus, and probably also to Stichopirerus in having ro-
stral bones reduced to tube-like ossicles, subqpercle with a ctenoid posterior margin
and with a developed tongue-shaped process on anterior margin, and scales in cau-
dal fin reduced and devoid of peg-and-socket, which are also the main characters
of Peipiaosteidae. Hence, Yanostews is more closely related to Peipiaosteus than to
Chondrosteus, and most likely belongs to the family Peipiaosteidae.
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Zhou (1992) redefined the family Peipiaosteidae (Peipiaosteus + Stichopterus)
with three characters: lateral line scales, opercular ;eries, and shape of parasphenoid.
But none of Zhou's features are unique to peipiaosteids. The ossified lateral line
canals ( = scales of Zhou) are present in all acipenseriforms including Chondro-
steus (Woodward 1895, Jollie 1980, Grande & Bemis 1991); the opercular series is
a complex character, and the condition in Peipiaosteidae is morphologically inter-
mediate between Chondrosteidae and Acipenseroidei sensu Grande et Bemis; and the
shape of the parasphenoid is also ambiguous, in fact the parasphenoid in acipenseri-
forms is basically constructed in the same pattern, except in polyodontids it is
greatly elongated in accordance with the extension of the skull. A concise diagnosis
of Peipiaosteidae is still waiting for a critical review of the included members. For
the time being, the following characters seem to unite Yanosteus, Peipiaosteus and
Stichopterus within Peipiaosteidae: rostral bones reduced to tube-like ossicles,
branchiostegals 4—6 in number (this condition is presently unknown in Yanosteus,
but its number should not exceed this range), and scales in caudal fin'greatly reduced
or absent. . ’ : B

On the phylogenetic relationships of Peipiaosteidae, Zhou (1992: Fig. 8) propo-
sed a cladogram basically similar to the tree of Acipenseriformes of Gardiner (1984:
Fig. 2), but he correctly placed Paleopsephurus as the sister group of Polyodon and
concluded that Peipiaosteus is closer to Acipenser than to Chondrosteus. No conclu-
sion is to be given on the interrelationships of Acipenseriformes in this paper. How-
ever, it should be pointed out that Zhou’s characters 1—4 of the group (Acipenser
-+Peipiaosteidae )+Chondrosteus are questionable. The sickle-like quadratojugal in
this group may be of primitive state which is modified in most polyodontids. The
large and right-angled infraorbital posteroventral to the orbit in Chondrosteidae and
Acipenseridae is not developed in Peipiaosieus and Yanosteus, instead, this bone is
more like the tube-shaped infraorbital in polyodontids. The mandibular sensory
canal is rarely preserved in fossils. Except in Crossopholis, no records have been made
on this character in fossils including those belonging to Polyodontidae. As for the
last character of Zhou’s, Grande and Bemis (1991) mentioned that “the ‘form’ of the
palatopterygoid in sturgeons is closer to that of primitive polyodontids than to that
of Chondrosteidae”. So, the Chondrosteidae+(Peipiaosteidae-+Acipenseridae) as a
monophyletic group is still lack of characters to support. The number of branchio-
stegals no more than 7 and the scales in the caudal fin devoid of peg-and-sockets
may be the derived characters for a group (Peipiaosteidae-+Acipenseroidei) minus
Chondrosteidae. A phylogenetic analysis of Yanosteus and related forms is being car-
ried out by the first author of this paper.
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Yanosteus longidorsalis gen. et sp. nov. 1) Holotype (IVPP V10998.1, 454mm TL)

in left lateral view; 2) a.nearly complete specimen (IVPP V10998.2, 394mm TL) in

right lateral view

i | -3 I
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Yanosteus longidorsalis gen. et sp. nov. 1) A nearly complete specimen (IVPP
V10998.3, 334mm TL) in right lateral view; 2) an incomplete skull(IVPP V10998.4)
in dorso~lateral view, anterior toward left; -3)part of skull skeleton(IVPP V10998.5)

in dorso-lateral view
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