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G THEAIREE A (Lycoprera), ZAMBENIPEZERBNBHAL, WRY &
B8 (Leprolepis) SHERHABTARNARE R BAMTER AL TELHIREAN
R RERBPRKARNEFRMEL T HES THEENER. REANEBEUANT
L, B, EFRREMAFNE. B d, SEgEfhEI NP ERBAERBRhEE LR,
B R EMENERES T, 5 BRI RTH RA  AE HI REBE AR A RE R
RHRAEEAT X S BN L IR TR E. %5E 1959 FE—mEeEBE& L
¥, ERE-REXREGHHENREORK D i, DURSE AT BEL RIS RP L
5AREL0R K. XtHREBANEREERAXTVENBE LENXEZ—. AT,
HTREARNELE S FBAS AREREFRE oMM, MeAnakEis
RE,EELEE TR R—ENEE, BHEXR, LEAGKKRES,1977)  BEHATE
Bof (XEE%,1982) PRI R ARME—FIRBURE AR T FEL LS
FHHEBAIR. (AR AR SRPT KT, TRRBEA, DERBDURN IR &/
SRFEERBRIED: (Takai, 1943; Berg, 1948; X|ZEZ%, 1963; HA[HFIK, 1965;
Taverne, 1979),

RENREALATTEE, REDH, ZVNLAEHNTRRBYET RIFFRE. &
I, ERER R TAMEh ER AL AN, B — S HERRE & ES LBE XM
B, Wi KB REE A ERNE C R BEER.

H 1848 ££ Miller By IREEAIE (Lycoprera) BEAH—MEBMLLK, FHREZ+
HRBANTREE TRAER. BTHIREARG S RUEINRIEE, FENER
HREAT—IFHHE. BXBERNERSRAE, X EFEEEHZE, BATNERE
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HARGE—e BAVAE,FEARE S R EREEIM , o LIATE X 75 H X IR 68 A 0 HR tk
FEARDRE. KM, KX EEMESET, AEBINRKRREE (L. dovidi) BRAR
GRANERR, HEMORIENDANRREE, EiEME, MIREEE (Lycoprera)
Hy43 R4 DL ROR 88 & b 0B G R EE T 91 55 T 1o

ARIFTIRIREE AR (Lycoptera) ZRIGBMIRIBEEE (L. davidi), HAKKRIRE A
(L. tokunagai) FIHFRIREEA (L. kansuensis),

EEMNXNEZMKRZEANRBRTHERL, BEESLERELEAERER, &
TRE D BRI

., WIKReEt (Lycoptera davidi) [yF I A&KIFEMITIE

ATURBRIKRE A (L. dovidi) RAFBRELTERBEAFBETXEE. &
—BE Mo AX5IHMFRAL HEHZM S EA LT RPIRAZILS V 2328.1-35,

E1 REKIREEM (L. dewidi) Sk, MU

Fig. 1 L. davidi, lateral view of skull

ang: BE; ano: HEQ[E; bro: S5H; ol g den: #HHg; dsph: R Jo e
E4; dpro: HEEE; ccpt SPEE; =p: REE; oo FHEEE;
BiE; bhm: FHF; do: ETH; iop: AMAEE; meth: RIfFE; mp: GEE;
mx: FEiE; na: BE; op: #EE;  os EEET;  par TUE;  pas: BlUEE;
pcl: JEREE; ol BEE; opmx: BT LAUE;  pop: RIMEEE; ov BEIE; s
REER; au HE; ran FRAG; scli bReE; smx 8 LARE; so: IELF;

soc: _bERE; sop: THEEEE: sy: SEEs f: BiAL :



10 "B OE B P E R 25 %

REREABEZEHER (AR Do ATBAESR, MK SHIABRRRRAE £ Lm
RLicR RIT¥ito '

FATRAH  Gaudant (1968) TEHMKIREEA (L. davidi) MBEFNE —HIAE, K
REE BN LEF BRI (temporal fenestra) (B 1o X—HHEBRT RN TIREEA
MENE, HEEERRBEANEZESRKE (Greenwood, 1970), RMIKREEALK,
BEBRK, BTAE, BRARRERNE, BEWEI %o Gaudant FRKWEIEERIE
THEL (Gaudant, 1968 Figs. 3,4), HHEEMNEMNSERENER, HANENSKE
(E2,A)0 EEEREEILTHEPHE 1M 2), SXKRE (1963)HX—KENIZE—
Blo Gaudant (1968) 7ER] 3 RIKIRIREEAMNIE L REELEHERB G, TEEME
o Greenwood (1970) EA L5IAT Gaudant (1968) RyMREEEALBIRNE, N4 Ly-
coprera 555 Hiodon R, TNE JGHBHMEHE LILF 0 IT. Lhr b, HEEHH AR L&D
T RIRIREARX— R, RETEFARNFEBER, Gaudant Jr NEIRYFTEERLTR
BFREENEE. FRANMRMEERE L, TR ERERR, irMERE  ATHRIEG
WZT(E2,A), ENEEE, T LRIAEEMEPREEFRSIT(E 2,B)
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A
B2 WMEREE (L. dovidi) LTREEH K3 MEKREEE (L. davidi) |
(v2328.10, V2328.11 X 10) A.BE3, B. 43 HE,38 (v2328.13 X 20)
Fig. 2 L. davidi, skull A. in ventral view, Fig. 3 L. davidi, supraoccipital
B. in dorsal view BFiRERE 1 in dorsal view

EHEERRE (B 3) EEFHRBINESR. FSARFERA, ZENRERZA
BE, HASEETANES. BRRESHARR Gaudant 7£H 3 HERIOPBLK, H
B R B E a0 A (B Do

B B —dhE (mesethmoid, V 2328.26), % E# Gaudant KE AHW)-FYI&
(rostro-postrostral), BB HE/NE R RS I (V2328.27, B 4),

BERR DTHAAREREZ, OREHER, BHXKEBRANBZEREIELN
2, EEFRBEREFSRADTTL, —FEDAITT (B4, HBEHNELEER
RIEEENERESAEE, BEEARENES . BINREXEEER. X—A5HHARHE
—HRIER TR EHKFHIHSE —/NU,AREFL (foramen of olfactory tracts), J&TH
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B4 WMKIREEH (L. devidi) {AKE (V2328.9, X 20)
Fig. 4 V2328.10, V2328.15, V2328.24 L. davidi, a part of skull

bs: FRUkE, HERFHALE 1
AEBH(E 4 FIE 5)o Gaudant (1968) F1 Greenwood (1970) FRrRHZBE THE @
FR RO A R BT R R K TH R — SRIE MR & R % TRTERMETR X Fh &L EE v2328.
31, v2328.32 1 v2328.33 LEREW N, RRBEAE I, ZeNE, BESSEE
BHEEE 4. BIEFNRTE —THEWL (V2328.25),58%17 (H6). B L%,
EREHARER, R LE.AHERAE LT HH (B4), 5SHERAMEEBEMNEER L
BTN ARHo Gaudant (1968) WA 7 BEIRBHEANRFTIRINSEE S, T Green-
wood (1970) HIFATX—#HRNERESERARITHE, INVREATMT LALLM

E5 REKREE (L. dovidi) [ELE B6 HIKIRMEA (L. davidi) Ry
BB (V2328.12 x 40) B ER (V2328.16 X 30)
Fig. 5 L. davidi, orbitosphenoid in ventral view Fig. 6 L. davidi, parasphenoid in ventral view

RIEHHE LSS EREL. BRXNMERRREE LR
BEFHK Gaudant (1968) Fl Greenwood (1970) INAIREEETIE L&, XLk
AR ELIRNo Berg (1948) K RMBAMIDR RBREHFRE —HIE L Fo XK
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(1963 MR RE AR TICEELBER/D, R, RSl RN, fEREALF
ERA TIEEENE EH ARNESRE — RS ARNE L8 EF NN R KR
£1V2328.1, V2328.6, V2328.19 1 V2328.20 Hir APy R—HIE L FHOEE, BR A
rE SR FICRN—8(E ER LD, RESTHETE (EEE) B8R R5%4
TR KRREANER S ZHM (Berg, 1948)o FHIEM Greenwood (1970) FriL
R SEWEAMRM, ERRERF RSB TR IR A 7 I B E & AERT& 2 [
HHERETE,RETATARNERER(E 1o Gaudant (1968) & 3 FiReg Wl 7 &
(Ethm. lat), =T 8E 45 22 MR HERT B o IERT B8R, 2 B , B B XK E (1963)18R 0 MU
Ho B—ETEGER)RE NREFEEAIERT. FZETERK(V2328.18)c A,
Gaudant (1968)7E & 3 H <A R 2 VHIE T B R ME LR E A SHE T Bt B A

BRS XRFRAEWHEZSINEF. Gaudant (1968) NEREKIREAFBESHIL A
BRHAERER, HFNWIEELE,. EENENAREFENE, 5HEEHAARR (V2328.22,
V2328.23, B 4)o BH, BEHBRONER, BNTETE R FREF -—=ARNHE
RENETHE LAREE (B4

55 EHESHEEERRESHETTER R TME7, Bk 13) X RATH
BE AR RARN KT Eo Gaudant (1968) B 11AB FrRpIEaAUE L EXT
REE-NRERXNE, TERETHUARERLI . EHE LR2ERR, 5KE
BRRBEFNXRITLZEAARHEESR (E7), MEEAHERET LRBK— (Greenw-
ood, 1970, Fig. 7B)o EiMEEEK, Tfle HEMmATELEL. TEHE—H. £&

B7 WEBEHG (L dovidi) S5E ASMUN (V2328.6 X 10)
B. ML (V2328.17 % 20)

Fig. 7 L. davidi, hyomandibular A. in external side view B. in internal side view
BHEDo EEFERARBE (B8)e ETHEATBREBERZMAL BRE—H,
BEAELY 10 X,

AR IWOWNEEREWANICR—B £ FTREF—TRNELH,
HLESE -8 (F LERLL2,3), SENERE. BT LaE /N, B8l EFR. Lald
WA, RRSERE THSTT BHR1L, it OREK, DE&BH TitNh. BERRE
B



1 LRY: BKMeEA (Lycoprera davidi) INEF L 13

Shy

@
.

B8 WMEKRMER (L. dawidi) BAEFETBE (V2328.6, V2328.9 X 10)

Fig. 8 L. davidi, a part of hyoid arch

bhy: ZEEE; chyl: THAEE;: chy2: E¥MES; hhy: FTES; shy: XEH

WERGE WZEKR, HEY, FENNESFRER . BEETH, AATFE
W, THEESMREEE/N, I8 AEs
BTREIES, BN AETEA (B’
Do BEARGHNEBERAE 9 FiiRo X T Gau-
dant (1968) HARMIKIRFEBARIE 5 & P AR
B, EEMEEE(ERE, 1980), KEKIREHA
A EEETABARGRH (Berg, 1948),

FE HAFLBRE, PREERANE
£5IL, WEERENE. BREHEISERS W |
HERAR—HREE(E 10), B 42—45 1,5
BTARIID 3% & A — % (Saito, 1936; Gaudant, o -
19685 XU, 1963), HESKRBHGIIRE moo crm o
B (40—45 4, Berg, 1948) TR ER, LR Fig. 9 L. davidi, opercular series
AR Mo A LB L B S /N Bo Gaudane ™ intemel side view FFHIINAE 1
(1968) & 13 R IKIREE AR /NG (cote épipleurale), 235 7E AT WL AR A
BRNBL BRI REE. g 18—20 W (ERR 1, 1), DBUILE 21 Ho

BEXHE HHOTEHE,AERASBHEEAES, #& I+ 7—9 R, X
B 8—10 fil, BEEEL TI—IV + 11—13 ), STHE 12—15 . ML 1+ 7+ 1
R, A —HR R4 TR o BB 7—8 il XEHMFESUMBNIIKILTE 2R (Saito,
1936; Gaudant, 1968; X|Z2Z%, 1963), Gaudant (1968) £} 3 FH —/ERE, K%
MRER. EELE V2328.23 FRAFIE G, EHEMNBHNTHTELELA Y AE
— 8N AR A #E e (axonoste) (B 10), Gaudant (1968) R#hid i X/
To (BAMFTHAEEET (Bas: bascoste), EHREENT, B NBBHE, O Xk,
B2APRAME ML R, 16 A0 27 4, 17 MBI 34, ISR 2 P HBIR 23 16 11 (E
11; B 1,4)o {BILEY 15 (V2328.1, V2328.4) 5L 17 (V2328.34) RE , BT/ MET R,
FAXERAELBEHES 16 RAOBKEZEN. BARTEEMRETEhHERN, K%
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A

11 WEKBEEE (L. davidi) BEE# (V2328.7 < 20)

Fig. 11 L. davidi, caudal skeleton

ep: B EE; hl-7: H1—7 BT F; npul: F-EiTl EAMER; osul: FRERE
LML RE; puls F—REATH; ulu2: B BT REEME; uwl—4 F1—4 BHEE.

HE 16 B4 X RHERIRAK/NMKESE (V2328.7, V2328.8, V2328.17), X EH
%16 BE, L L THESH; 15HE LM 8 B, TH 7R (V2328.1, V2328.4); 17 #
LM 889, TH 9 8L 8 iR XKRIIRHE LMo NEHRADLT 8 o :

EBY% &ZZHTE,.RXLAEG. E=RKNBHEBIGEEE KR
1) X—HIEWAESTKNA—HBERAE—REANILEEYE IR (Patterson et Roson,
1977)0 —4HEBEB. 7TTMRTH. BHEFHK, 34 R, F—RBAIHMELTAL—
HE -2k, B — KRR EBREE SRS mONREE LRI (B 1), #&
15 #45y X8 & i fhrh , EIAE AT LXK S REME (V2328.1, V2328.4), EHBEBNE, BH
LIHELERER TEHEENTSRE, AMEEEHNE TH. X T Gaudant (1968) 7£
BRREARETHOMRMEFRPELENRIE, Greenwood (1970) E T,

B H BeELE,EE,EHENWNES, AEBENRGERL, EH A LHE KRR
gy (V2328.35), 55 Gaudant (1968) HyICiRES A TBRBA B4, WE R, Co-
ckerll (1925) REKIKIREEE (L. middendorffi) W8 TIPS L1350, BH R

= i ®

L& s (Lycoprere) RHERIIT IE
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Greenwood (1970) #5iHIRs4E BAE B, BHGASBER— MR LER 16 4
XN RE R, BN, FAAGEET RERSEAH, AL THARESE (L. kans-
uensis) FEARKIREEE (L. rokunagai)o KL, EE FIRIBEAEBILELIREE @ RIS
o 2% T RS XHEARWAME, UATSNLiad (BRY, 1980), RIEHEHVE, R
JREEE LS 16 1, D17 R 15 Mo MAKBHEATHRAREALID 165, @1
174 BR, S XREEBAEREATEMEE R B, RXEH, EERAEHRE
W, RE LM XEEARDT SR, EREAETLA 16 B XBELAEN LR, B
B, BEING B RES NS K 16 1, EHRDT 8 fx—HREEREABNS X
RIBE A EY M ERE, D XBHEALH 16 1, EHHHRDT 8 (8 39 EH
dLERE 7 ARTE, —MRLEE, S —KBREE SN ER. MERE 6. HHR
i £ Rk B SR 0 B A 8 o SR , E PP AR SRBE G, ) X RBESR/D T 16 R(1S BED),
EHELT s (T RED), BFELT 74, 8—KBREHE 522 0B (V367.
13), SREABHRBTASBEENE LN Hit, £5 FARMb RS A M REAR
R4y 2 (R IRE %5, 1976)0 T H, FEERAIREE @R th,—2 4 15 BB E/D 5 R s
AHOR, H EH IS A BT 8 1 (208 7 ). AEEREREREANTES
G5 K B 5 th AR EL AR , RHIREE £ IR O E , M 0 FIT IEs

SkRMEFIL, RESBRRSINBIREE L, MATRTRESF. fL&HE/N,
FBA, BESE ke HETHERBRE. L. FTHEATERE. NEBNEHE
o HMEERBEREER, SHT BT ELE—, ERERS L E 5. 6
EEK, T FEEEN,EHNEH. WSS TR L REE. NERUE—RS
MRS WHEIEBHET. SH/NTBHE, RS9 5BERAMEY, B4 E
Ho RS XHEEEN 16 B, EHHWARDT s i, BTR 74 BLB—4. BHEE
g, 3—4 MR, 3 3 AT B KR, B— K%%ﬁhﬁﬁ?ﬁ %ﬁﬁ’]ﬁa%ﬂi K
i %Eﬂi{ﬁu%% ﬁﬁ;uéjﬁnfﬁ(gﬁéj{o X0 DII—IV + 7—9, AIIl—IV + 10—

15, PI 4+ 7—9 + 1, V6—7, CI+;+I(§§I)O

ME R REAEE RS FLE, EERBRZBEEATRARBHRAZ
—MW A (Greenwood; 19705 JK¥RE%E, 1976), 3@: bﬁﬁﬂé&ﬁﬁs BB

2. RTIREB AT 5> R R R

REARFTEE LV BRIIE SN E%%iﬁlﬁﬁﬁ’éﬁ%ﬂ# 1901 4 Woodward
HRYE Sauvage (1880) FRAF HhEILEA Prolebias davidi HiL A, HITBEIEREILT
ZHpo DUG, Berg (1948), BEFTEIFIR (1965) F1 Greenwood (1970) HIEHERKK
eEa (L. middendorffi) HIFIFhE %o Gaudant (1968) MRIBFIHRZH R EINIAAE
BAAREFo Lhr b, Gaudant EHHBHEARAFEN(ERE,1980), RIEBEZINERN
WMzE, MKIREA S Berg (1948) W REBHEANHREAR—, LN ENRATER
Elfto B/, 5 Greenwood (1970) HIFiARMHLL, #HIE L EMNAELMRTHEEENERE
KElo Greenwood FI# Gaudant FUHER,AANRBETIE &, AIEEFET AT
¥ o AR, BLCIUER, Gaudant FEXFHEHERE T (ZRE, 1980), Greenwood f
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RN ERE T AT RE WAL AR EREMEB R AR RA: £—, ELELRE
REBMRIFAMRAR LA BTl WRYE Berg (1948) XKKIREE ARRMERIX]K % (1963)
DREZENBRIREBAKNNE, CIIEEELE, —EHLER. Rk, Greenwood Hi
Gaudant RILIE L&, RERETERRE, REEHEE LENER. £, RKRE
ARATEEE R TARAERE, XARTHEREN. KKREAKIEE T, 8 Berg
(1948) W3 BERMHBRTER, KE TABARET e IBA, Greenwood (1970) Fff,
RIAN S SR TAREIR, TEESEE 1980 F4 Gaudant EHIBER—RE, BEH
BEFNEEAENESEENRTAT

HLER, BR BRI EERERIRKRE AR A, HEMRE Berg (1948) FHX
CERAIER , IRAT AN EHAR TR, BATEA R EREBHEATRKKIRELZFMHF
Zo FHH, MRS EEHE T RERREANE,EL ERBEENN, B A, RIEEMH LT
Sera i, MK R A — 2% T E R

1963 FXIEZENRENIRELARNE 11 AN, BI12 Lycoprera davidi (Sauvage)
1880, L. sinensis Woodward 1901, L. kansvensis Grabau 1928, L. woodwardi Grabau
1928, L. fragilis Hussakof 1932, L. tokunagai Saito 1936, L. muroii (Takai) 1943, L.
Jongicephalus Liu et al. 1963, L. polyspondylus Liu et al. 1963, L. tungi Liu et al. 1963,
L. lungteensis Liu et al. 1963, $R10, BERTEIFR (1965)HITB LR AN M —IFIHAKE
REES B, BRI TR REE (L. fragilis), EEMETREBAKXE I, HERE
REE& R T R AR, BRIME,MARS , RERT, EARBENEEEXKRER
(L. tokunagai) (ZFLESRERBATINE 25, NIERRERK, B 6 ABRIE #
Bwk L5 HE (V2326) 5158 RNF) M H M IREE (L. Ransuensis), (FRREEMTHE
BB AL, FINTCH, BT B TR, IEREMA, B X EMEsH KimES 5 E
(V368) ZTiRBe KR, BATHFIRFAARED G FH EAREEERNTER
SRR e L RE, I £ C IR R A, 5 MR (dsiatolepis)
(BR3RE%,1976)0 TEXIREZ=ZH(1963)FIEEMRNNEE, L. muroii 1 L. woodwardi %75
15 RO XRH#EF. MH, EHEEREIIRE LMD XEFBOT 8 RO RED), 5
REEAEEHASHERR. Rk, BMBEBIMWREEBRRISHE. &E, EFEH
MR TERRER (L. rungi), HEBCRHAALRERARE, BV TEKETE (Huashia tun-
g)(BRE, 1986)o HELER,IREAFNS R RERRE R, AMEME RS EEZR
MABERNRTEA, CRMRMEL. K THRBE, BHREE (L. froglis) 7k
BB E KNG ENER L SEMEA (Kuyangichthys) A L0, HH TR
AR TWHH, RERIEEE. £T Gaudant (1965) B MERIREA (L. wangd), R
WHIRAZBT, AR RRIEN S A~ B AERED , RENE, — BB
ERERFE, BREFSSEEEL BIFNME B R, R, ERIEEFHEZAT,
UREREZAH '

(1986 4E 4 A 18 HULES)
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REVIEW OF LYCOPTERA DAVIDI

Ma Fengzhen

(Institute of Vertebrate Paleontology and Paleoanthropology, Academia Sinica)
Key words China;  Upper Jurassic; Lycoptera; morphology

Abstract

In the present paper Lycoptera davidi found from the Yixian Formation of Lingyuan,
Liaoning is reviewed. Based upon observations on the osteology of these specimens the diag-
nostic characteristics of the species, Lycoptera davidi and of the genus, Lycoptera are separately
emended and some problems on the specific status are preliminarily discussed.

In this paper the genus Lycoptera includes three species, i.e. L. davidi (;L. midden-
dorffi), L. tokunagai and L. kansuensis.

I. Emended diagnosis of Lycoprera

Temporal fenestra present, covered incompletely by the large extrascapular. Nasals sepa-
rated by the mesethmoid. Premaxilla small. Maxilla large. One supramaxilla. Dentary
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deepening gradually. A row of teeth present on the mouth margin. Endopterygoid toothed.
Tweo orbitosphenoids fused only in the ventral border. The head of hyomandibula without a
fenestra. One supraorbital. Infraobitals behind the orbit narrow, incompletely covering the
cheek region. Operculum large, without notch in the margin. Interoperculum small. The
inferior limb of the preoperculum shorter and broader than the upper one. Inner side of pe-
ctoral fins present a robust unbranched ray. Pelvic slightly nearer to the origin of anal than
that of pectorals. Dorsal smaller than the anal, its origin about opposite to that of anal. Ver-
tebrae about 45 in number. Caudal fin with 16 branched rays (most), upper lobe of it with
one unbranched and eight branched principal rays. Seven hypurals. One epural. Three or
four separate uroneurals, three of them extending forward beyond U2. The first ural centrum
with a short neural spine. Scales cycloid without laterobasal angles. with radii. D III—

IV4+7—9, A —IV£10—15, P [+7—9+1, V6—7, C 1+ % +1 (most).

2. On the specific status of Lycoprera

According to the caudal fin with 16 branched rays and the upper lobe with 8 or more
branched rays in Lycopiera some species (L. woodwardi, L. muroii and L. sinensis) with 15
branched rays and the upper lobe with 7 or less branched rays should be separated from Ly-
coprera. L. sinensis was changed into Asiarolepis sinensis (Chang et Zhou, 1976). Based on
observations of the comparative morphology of L. tungi 1 believe that it should be placed in
Huashia (Ma, 1986).

Lycoptera davidi may be a synonym of L. middendorffi based on the Berg’s (1948) des-
cription of L. middendorffi and my observations of L. davidi. Owing to the inavailability of
any specimens of L. middendorffi, 1 can not gi.ve a definite answer as yet.

L. fragilis and Kuyangickthys (Liu et al. 1982) are similar in some characters, but the
specimen of the former is so broken that its identification is very difficult. So far on L.
wangi (Gaudant, 1965) I can say nothing about it for the time being.

It is still an open question whether the remainders belong to Lycopiera, the fossils avai-
lable are not well preserved.
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