#31% %4 HE MW FER pp. 241—256

1993 42 10 H VERTEBRATA PaLAsiaTicA figs. 1—8 .

PEfEE MR R ERG KR
NLFH—

AL PRI A R B AN R 2 —
& W KIkx RAxs

(R R F B B MR 5 5 A HTIERT)
XRE EEA HHAKT REXA

W B B B |
BT TEBE AN HARTHERTE AR AR, B RUREES (Longdeichihys
luojiaxiaensis Liu, 1982) WUARKHEME T HFRMARRET, HoOP s T “Eeia k7
BT IRI BB A B RUR S e ARG TREE BBk AIR (Clupeocephals) HIA
B S5EEMBEEEFXBIN Leprolepides spratziformis (Blainville) EXNHHiF,

EREGEF AN T “AHEE HED, RANARCAERSHETEEABIR
(Osteoglossomorpha), X (1982) HidR TRETEMNFH—Fh “WMisa %" b5
— TRt (Longdeichthys luojiaxiaensis), ZEFETE 1990—91 RIS
AN LER, AR P = AN EABE D BRI TXEALAHE, 2UESHILL
BAZELZ—Ho FIMEPEBETFLEHER, XNFE~F THEEANTESHTERER
GRABEE L.

RER A X" RN F R, A TR =%t EhEE
HH—RXUFHEBE R KA, HTRERIEN“EHA R LALRS, SEMNNTHG
L, A A ST BB A R G R R, W H N — T X R AL AR RIR.

—. M5k

A RARWERAMLS, BERNRX BRI E . —REEB 1990 ELIRELRLIT
A=A MR R IR IRA: BIRE LESKER 5 BRIEH 13 e AGE BRI S5 E A
RUGEFRAGRS V 10168.1—13), LIEAZENMENE; REPHARF RS L
B4R ACRS V10169.1—14), DIBECLE A RERG X, XHA 5 2 11 828
feated; REARTRUEF T EEDLFH 5 JinA (V101701—5), FRAFHKER
R LS HANBEE LAY TMER, ZRXIER (1982) sy
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LR EAIEEHERE O—XRiEREI SR A (V 2333.1—34,V 2334.1—27), 35|
RETEREETRBENMBARNBZ LA TR ENSELS S RESARERE (B
’gﬂ)o

TTEEHENRASRETREREAST, RuRAVNRTEER. SHEBTHRE
RARGEXRZDNRM, WETAHXREEHWA (Hennig, 1966, Patterson and Rosen,
1977), FiEHEEHE Wild BHENDHRLBTLE,

L. BRI E BT

RAEGKESEE, D 2/3 AT IER, AE /3 NATLAFESKLN. B
MARA T, — &£ 78 100—150mm ZJF], KR4 1K 232mm (V 2333.12 + V 2333.15,
FAZX NS HIIRAABE— MR, LR AR —R KILER A 62mm (V10169.1),

L3&(ED

H1 PREREREANLEERA
Fig. 1 Longdeichthys luojiaxiaensis Liu. Restoration of skull based on
many specimens (X5 approx.)

AIAER (B 2) FREE (Fr) RAKK, JLEMERPASE. 285 (Na) X—5t
KHEEER R, A THEHIMIL. ELREE (sosc) BRABELHEBEREY, &
I TFERGS, FEBR G E 0 AP R B BB a4 B — /Mo T (Pa)ik
VLT, OBV G2 FERY 2/3, R E LAY, P (apl, mpl)o B V 233328 A (X



4 1 & W% BBREANFHBREAREXRARNTY O 243

BHR,1982: B 1C) SNEE, MERBNBRASPLEER B, ERMAENTERE
BIRA R, IRARMEE FE R D% LELE (Soc) /N, BIMBEABINEBM (V2333.32),
EREHAGFANEEL. BEE (Po) X AMMNEDRE, NS 355, EHEE, &
X EWREHIMUER, EEERE -, SHEMEREE (popsc) fHilo HMLER
HMARE®. LHE (S1) BER=A®, B0, EA EEETEAHEE, LHEKE (stc) fir
TiZBEHo

2mm 2mm
—_ ——d
B2 DHukiEE s ik BTN B3 PRURMERSENRIEE
Fig. 2 Longdeickthys luojiaxiaensis Liu.Ne- Fig. 3 Longdeickikys luojiaxiaensis Liua.
urocranium in dorsal view, reconstruction Parasphenoid in ventral view (A) and
based on V 2333.14, 28, 32, V 10168.5 and dorsal view (B), camera lucida drawings
V10169.14 (Scale applied to V10169.14) of V10169.2 and V10169.8

BT MR B B EE AR KT R E RERFo 78 V10168.9 234 F N —
BEBNLRERESTREENERS, BELIBERSROGAhRET S M EASR
AR B B, FILL M B2 2 B A B IE(E 3A,B), BIMEE (Pas)4 K, BIALK A fEAL
A5 RIRE S, AREARE (Vo) B8, BRRE R X ike MsarEIE & i4E
— RN FEBZE(bpt), 5 Humberria HELBERRBALI(R N Patterson, 1970: Fig.17),
MAI Leptolepis dubia H9REBZE K K(HE Patterson, 1975: Fig. 92), HE oM
AR BB B B FL (epsa)e  phoh, BISES MW I LMNEEZT, (bhe), (A B
Humbertia RUBESERT, X RIRER B T B 15 h A3 Z HT (& 3B: myo?); 7§
MAETER (asp) ZEH WA NBBIKTL (fica), INT BB LKL, BEARNEIE S
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T T o

BHER(E 1) AR DRA L WS, (UE LS (So) 7efikiA bimal, £
FRA R REEIR R TSR, RE XIS R (1982) B 1C iR, MABIES. ENE (Ao) %
V2333.14 )2 V 10168.9 {EZ L, EIRFTEL S Leptolepides sprastiformis FIHEE (S
Taverne, 1981: Fig. 2), A—/IKEREN, HEEETRESEL. ETEHER
(lol-5), B—EFEXAE V10169.3 LI, XE—SREFNTH, BHUELBRE
B SN TR EN KA S —ETE; B ETE (V10169.4, 14) 58 —dursk,d
BER, BB ESETERAVEN, AET BN/ EEETEARARS,
PORERE (V10168.7; V 10169.4, 10, 14), BEEREEE (Dsph) (V 10168, 4, 8) =4
Bo ETFTREE (o) BEZLTETEE, SHib. 7 lol EMESANH, &
I03—5 EEZEA 1—2 MMk, ETESELEREE, B5AKENEHE, k7
KIES o

A B B SR R IR R A B, (BT PERURR AL ISR R — e R BT
Gl (Pmx) S, L8R % (fk Nybelin, 1974 &) MEX, FAERHE, RHHE
B URIB S, B LT NA 5 EAUE (Mx) MM (V 10169.3, 6, 9), T
%8 (Den), MAM—XWE (An+ Art) BIEXTE (Rart) SR (& 4B), I
AR BHEADFIARA(I V2333.21; V10169.4, 5, 9) ERILINE,A—LTTHE
THEONEF, RBETHESHBOETE,. 4 V 10169.4 ShA L RE T BN,
AERERSE (Qu) FLEE (Sy) (E4A). WEE (Ext) KK, ARG, SR
B (Eot) sekifiasgh, LR B SNRERS S48, BEE (Mpt) ERE, 5
BTHEEEN, S0 EREREE, BEANNIZEERE YL T

B4 PRUEEEOR.GE (A) REFENTH (B)
Fig. 4 Longdeichthys luojiaxiaensis Lin. A, Palatine bones in left lateral
view. B. Hyomandibular and mandible in medial view. Camera lucida
drawings of V10169.4 (A) and V1i0169.5 (B)

=S EME (Hy), 5% (Chy), FEE (Hhy) RRER (Uhy) ZR, &
LRI, EHOE (E 4B) HEESREERT, ESBMI0ATEARXKE 3 Fruragih
LAY, TR R SRR E AR bR A TR, 3595 TR 8 358 , BRI DA SE AR A X —
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“HBAKTIRIE. ATEMTEEWE SA JUx, SUREMELR. BE® (A 5B)

WRR=MTE, BE TR R

ERF ARG, REARDEEK
WSS EE, KEE R, Z0HER, 7
REARZAHMEENTEE. HEmED
BRRDE R, — A Rt (B 5C),

XUE R S R AR NE SEEWN
DAE T 8 25 B R R/ INAIRT 88 25 1B i Y
DXL EEER (BB 51 & 5,
1982: & 5)e MEHRERANNE,
PSRN TS (Sop) HXE/N, K

HEAREET (Op) H—¥; piMlE
Bt (popse) RAE 5—6 MK,

2. %8

B 45—46 MEFHEA R, HPRT =M E M0 LGB %, B 20—21 4

A

A

A

th v

Bs5 FRUEERENMATEE
(A) BEE (B) MEEE (C)
Fig. 5 Longdeichthys luojiaxiaensis Liu. A.
Hyoid bar. B. Urohyal. C. Gill raker. Camera
lucida drawings of V2334.14B, V10169.2 (A),
V2333.31 (B), and V10169.5 (C)

o MERER

4amm

W6 PgukieisEfapg BT, Rk (A) REWNMESE (B)

Fig. 6 Longdeichthys luojiaxiaensis Liu. A.

Slightly restored pectoral

girdle and fin based on V2333.2, 9A, 26, V 2334.5 and V 10169. 1 (Scale

applied to V 2334.5).
lucida drawing of V2333,9A

B. Pelvic girdle and fins in ventral view,

camera
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H &M (chordacentrum) F1FE &#E (perichordal centrum B autocentrum) NIMHEERE
W, EEBERRME &M SRM (arcocentral arcualia) BT, L MEAX
N, BHEE B R AN G, LB B S 5 BT R R A e e (0 V2334.1,3), 4
SRS TR, £ HRA T AR SAT M S IR &, M BIARA R AR 2 R
IRRAE (V2334.19 A) WAEMAMIMLEREN BRI (Pul-5) harTHi¥#R, 7
Pu5 BB RBHEFDERGE TRIEMHER, FERARITUELE i X B S R R AR IR BC  Bi 2e Me 7
- BEAPRAFEL, BEIA, NEKRRES (Lycoprera davidi) BLEHEE(ER,
Saito, 1936: Pl. 4, Fig.2; Gaudant, 1968: Fig. 13B; Arratia, 1991: Pl. 8, B,C,D),
ML AR IR — R SHER RS, BN oI R SERERE (V 23342, 10), MIF
2122 3¢, RN /N, BERAR, JLBEES. ME SHABRMART . WHEARK
ATHONLIA B (55 £ &M (supraneurals) I EBES/AVE (epineurals)o

3. R ALRHE

g (Pr) (V10168.4, V10169.1) SUR, FHK, AR, BEREMHE. LRE
(Scl) (V 2333.26, V 10168.4) B, W SEMEHEE, BRBETREZ b kX EM

B7 PRUEHEaNVETR
Fig. 7 Longdeichthys luojiazriaensis Liu. Caudal skeleton in left lateral view
slightly restored on V2333.15A,16,17, V2334,3A and V10168.10 (Scale applied
to V2333.15A, arrows mark the outmost unbranched principal fin rays)
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KBLEHEESR LREE LB, BEF (C) MX,BERESK. NFE V233314 5
FARREE AL —/NEEBENER, FRAGRRE. B%E (Cor) @ik, ME
MEREBHE—KEEF. TEBREMEREETRALMNEAE. RWENEES
(Ra. pl-4) H—FI FLMEH (V2333.2, 9A), MIEEALIR,H [+ 14 HREEK(E 6A), B
WA EE(E 6B) SXKMIERT R, BHEsESR 1+ 10 K,

PHALFR A £ & ARS8 1T, HAFES LXK (1982) B 5, B#E L. THER.,
RRE%E (scute) MIf%k k&% (fringing fulcra), R#EEMHAHE 9 AL TR 3 RO A9
W Bh## 9% (procurrent rays), 10 fREFEFK; THAE 8 AL TR 4 MO TAOEHBER, £
% IMRo BRENMNE 2—3 I EHARETIEE RN, KB RETNHRE. TAEE#EFR
5ETBRNENG A—3, KM@ REBRUMESIXNERTEHE (B 7).

LRERETD

BE— T RAIHELE A Rk, ERBHRBHETER I EEER. A EaTH#
(Pul-5) LHpE RRATIKRRHK 253, {2 Pul
RSB, Pu2 MR RAER
BepRArh (a0 V2334.2) AR Pu3-4 By
MBWK; Pul-4 (V2334.2) ® Pul-5 (V
23343) WKL EARTER IR, B—FKmkE
He(ULD) K, AR HBT R R4 (V2333.15
A, V23341, 27A), U1 By b A RN
(Nul), TEEE—BTH (H1),HI X,
WMATERIXTR; Ul BEEXNE_ETHE
(H2), H2 /AT HI, H1 f1 H2 & H1-2 5
Ul ZEBARAE. FEREREHE (U2) /),

ARENSEZRETERE. F=E2F/N\BTE imm
(H3—8) {4/ (V2333.16, V 10168.10), —_—
BHMELHE 6 R (Unl—6), MAIHA—F, & s B R

WHEsEo Unl MRTMHZE Pul 5%, HpEH Fig. 8 Longdeichthys Iuojiaxiaensis
BSR4 B 2842, Un2 B Pu2  Liu. Isolated trunk scale, V10169.2
B4, Un2 H"Jﬁﬁi‘%ﬁﬂ (V 2333.17), £ (Arrow points anteriorly)
Un2 Al R BB AE e ; Un3—4 BR8N U2 (V2333.17, V2334.2,3A),
BL&34 (Epl—3), ik 2 &£(IEK, 1982: B 4), HERH EHE—SXFARD X
FHEAERE —RBES (Ud) (V2333.19, V2334.27A),

5. @K

8820 R, KT, AR L\ TSR 10 1 B/MERMUSEnE 8 iR, 84
BRI, UEARHE, MO ERGAE, TXBLESEGERE). & V101689 5
WARREER TG, RET —REBONLSE, 5 EF.
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=, PRUEREEADRI X R

LH8a K" HHRAR

B ER (1982 ik TEFE IS & RIS O A IE A D AR IE VB R ARG . kIR 2 716 DA
FEBROFIES, ¥zt ARAEBRAR (Leprolepidae); HikTEHFHEAKX/NNA
AL E, U R BRI RER AN T ZNT R ACRRE, B T 5 Rk EEA
(Longdeichthys luojiaxiaensis Liu, 1982),

B Agassiz (1832) B3 Leprolepis BEDXAREFEXNEN—A=+REH, %
Agassiz (1833—1844) FI Woodward (1889—1901) BEEMH AL L BEART, idAk
T—K#INE AR A" A (S Romer, 1966: p.354; Waldman, 1971;
Pp- 43—46; Nybelin, 1974), BRI H6A AREBHANEETHR=/\EZHh L
RSB EEBEERNREHETRESAL A,

Nybelin (1974) RETRTHRZKERKRT LR 8 & K7, {8 Anacthalion
White, Thrissops Agassiz S¥R=Yk{LHy “Leptolepis” africana Gardiner ZEMABE
FEMNEG AT NEEH J. Nybelin gy X AR E#E: Proleprolepis Nybelin
(R BRI, Leprolepis (MERIHM—hRF ), Tharsis Giebel (FEKEH) A1
Leprolepides Nybelin (FREH])o Nybelin AN X IR RS AR 0 —HAREKEE, K
RTEBREBARERERBO—1TFY, Proleptolepis—Leprolepis—Tharsis WIKE
RTX—RARNAREEMLR R, B2, Nybelin JIT & I 8 A R AYRHE(1974: pp.
181—182) L—AZREEFTRA, M Nybelin R 8% A BRI LG R EE LHHE
pofenic

Arambourg (1950, 1955, 1968) # Leprolepis JErh £ ¥ Waik B # kA EL
WFKIG A Clupavus Arambourg (Clupavidae: Bertin and Arambourg, 1958), Patte-
rson (1970: pp. 283—288) IR HEME B Gaudryelle §1 Humbertia W, ¥
B TIHA Clupavidae BHMEA, INYHTRKESEFBHOBESHIEAERE; RERTW
Paraclupavus caheni Saint-Seine and Casier F1 L. nevadensis David WE BB SFEE
BEANMEIE R Clupavus NEBRD C. maroccanus Arambourg, 2 C. yamangiensis
Casier, L. checchiai d’Erasmo, L. neocomiensis Bassani F L.congolensis Arambourg
and Schneegans ) Pul 5 Ul A&, X#FB Clupavidae BR—IHESREREERL
AW FHRER :

Taverne (19752, by 1977a; 1981; 1982) EH I TAEMFRRINI4> BB Lepto-
lepis R Clupavus WFE, EHP—EMARAHEYE, EOLUBHIETRAES):
Wenzia congolensis, Casieroides yamangaensis, Pattersonella formosa (Traquair) FJ
Nybelinoides brevis (Traquair) JGAKE AT H (Argentinoidei); Chardonius longi-
caundatus (Casier) F1 Pseudoleptoles X T HETE HA 2 (salmonilorms); Clupavas ma-
roccanus WA THI B (Clupeoidei),

Arratia (1981, 1982, 1986, 1987, 1991), Arratia FI Schultze (1985) dRFIE



4 3 & NF: BREENFMEEREREXRRNND T 249

R TEEMEL T EHAR" SRNEBALA: Bobbichihys, Domeykos, Va-
rasichthys, Proroclupea, Luisichthys F1 Orthogonikleithrus %, Bt B & EREFIE
X oW, AEEAETINREXR(BN Arratia, 1991: Figs. 26, 29),

Patterson 1 Rosen (1977) 7EHay/di4:{Y, Ichthyodectiformes ARG RF R, X
“HBAR L EMYS R BEMTINE, &R Leprolepis INARFIER Tharsis,
Anaethalion, Ascalabos F1 Leprolepides BT TARREKBIEIETHKEE (Patterson
and Rosen, 1977: Fig. 54),

R ERR, BER “WHAR” BT ‘28R MREEHLIRNAER AR ZE
HBE L E R BT (grade taxon), Nybelin BB X8R K Bertin 1 Arambourg By
Clupavidae JRA I ZR—RWERBEIT, 0 XREFHNERNER, EXHAOBBEMESD
BB, BRIE AN ESar " M EsaE" X IFE R LE, A, EFARNIRER
DR RUBL A RFHEMAY, MX—KAFRHEE AR DUROI A 58
8, BT AR BRI AEE R BB RS BURFE, i — S i RAVE IR 3> 17, LT3 L, bR A
REAHE, WERAMAREE MERTRZPLNELERHALSHEAERRSA BT
FA b H D FIAR R o

2REBEAREXRENDSHR

Patterson 1 Rosen (1977) {RiE 48 MRS, BIUTHAENR 6 NMESKHFILE
B KA THAEEGAEBRBREX AN X EM® (pp. 128—130, Fig. 54), iX
ERI THRREAXAREXANELESR, 7 Patterson K1 Rosen FIRHJ 48 iR
oL BT N FRBOHRFIE 14—16, 26—30 J 36 REASN, EMEARE Leprolepis coryphaenoi-
des RFECRHETHMARLEHR 1—13 X 1724, R G Tharsis dubius —#Ek
#Jk (Clupeocephala) [B]£& BB —B R dEd: (L3R 1D, Wi DIE EBEAL T
L. coryphaenoides JHRTHM Eo HE, SEINRPEBRELRGERRZMINTK
S, Bk — S AN RS A BN EE R A,

ME L E[LIE 86 B Tharsis dubius BIRT MR, BRRFZARIE, %
BAPEKRSBERERSBEME FERRDOE ROEFAL, I [chthyodectiformes
(Bardack and Sprinkle,1969), “Leprolepis” talbragarensis Woodward, Pachythrissops
Woodward, Ascalabos voithii Miunster }z Todiltia schoewei (Dunkle) %5, SigM e
HH T. dubius FEHNBEREARR, ARANREREAEERER 1—2, ZNATEEHE
K23, BRTX S AEBEENRERAL BRI EYRSE LR Bk R g2
R E—K, R AR B B AR W & R L R REE R R K, LB A FELAE R BB
o DUMELAERBMRMTBHORERR, FAEREE LR B EMEETNHEE,
BAEBRSER TR BT HELE,

WTREE LP/NERS L B WE BB Patterson 1 Rosen (1977) FHfE Tha-
rsis dubius REISRBRER LM, B2, RDOEEAIE, W Lycoptera, Hiodon %
ERELMNE, HRETHE—SWEMEEHFI IR (Taverne, 1977b), HEEHA
K44 B (Siluriformes) SHTE EH/NG. AN, SRS HHEREAB AL, W0 Packy-
zhrissops propterus (Nybelin, 1971:Fig. 6B).“Leptolepis” talbragarensis (Cavender,
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% 1 Leptolepides ] Longdeichthys B Tharsis Ji EE LKA NES
Table 1 Concordance ( +), discordance.(—) of features of Leptolepides
and Longdeichthys with those of Tharsis and higher teleosts (according

to Patterson and Rosen, 1977; Taverne, 1981; Arratia, 1991)

Leprolepides Longdeichthﬁ:
Tharsis dubius:
1. FUEREBERER S (Mid-pitline not crossing + +
dermopterotic)
2. EkHES (No suborbital bones) + +
3. ML MR E Z#E (Sculptured autocentra present) + + CER I
no sculptures)
4.% ph/vE (Epipleurals developed) + -
S.EEFN=REMNEERBEHAZH T INKEREE + -

(Uppermost three uromeurals overlapping

obliquely longer anterior ones)

Osteoglossomorpha (BEABIR):

1. ETEtAsE/L (Hypurals seven or fewer in + -
number)

2.EhE Pul A%M/E LY (Caudal axis turned sharply + -
upward at level of Pul)

3L.RMAEE SR T BRI (Hypurals and fin ray + +

bases aligned parallelly)

Elopocephala (Bfk MR
{¥ Unl—2 gif#t#&is U2 (Only two uroneurals extending + -

forward beyond U2),
Clupeocephala (#kfAIR):

1. FaEREEMAEH SRS (Angular and articular fused) + +

2. 5% FE RS M5 B % HHE(Retroarticular excluded _ +
from the joint surface for the quadrate)

3.Unl #7448 BE§4 (Anteriorly directed membr- + +
anous outgrowth from antero-dorsal margin of Unl)

4.Ul FRysBIBILERs% (Neural arch over Ul redu- - -
ced or absent)

5. 4 5 S A MBS I RS B A& (Tooth-plates - ?

fused with first three pharyngobranchials and fifth

ceratobranchial)

1970: Fig. 1B), Luisichthys vinalensis (Arratia, 1991: Fig. 11) PR EHRS
WA E A, AR EARXNENEE R AEMRETRAE L Hit,
FRINE AR RS R, TIRMEF S AHEMATHREX R
WA T. dubius HOBETHTRA

Metfa 5 Lycoptera devidi TEMERBR T EZE—H, ZRRBERE A LD E,
T e i AE R A BB TR S R M S Mo MR BRI MO R BT [ P H AR, FFERRTHHMESL
HES MRS, EE Ul RS BHREE(SIAE 7 & Greenwood, 1970: Fig. 10
——L. middendorffi) EEREGEL S, XATEBARREA, XFHHEEERBEA
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BT Amia calva Linnaeus F1 Pholidophorus bechei Agassiz BONHEFE, A.calva F1
P. bechei REMEE BEMNHE . WEHS R, TES ARHEHEAAR, HHETER
BEES R ERNEYIESHHES KRS (3, Arratia, 1991: Fig. 1; Patterson, 1968:
Fig. 1), Saito (1936: p. 9) ¥#EH: MK Amia F1 Lycoptera BYWAKHMELRITR S
¥, Lycoprera RYRTSERR:MERRIR ATRE > BUAE Y TAH B WL AU B 1 M RORT 24, B
Lycopiera FMERRINATRIER o A RIR #8 & AR B8 f MR RO LTI TR 22 156 R R
37, WKL P. bechei X HPRBEMBENNEBARREXRRER M, AIE B A LM
BEARAEBMAEIER . Schaetfer FI Patterson (1984: pp.56—57) 5| H Frangois (1966,
1967) 5t Salmo HEKR B R BEHIM R ERESARRRMEFEBR/RLH “Lepro-
lepis” talbragarensis BHMR A REMBL, FKAHEERTRELHATERHEHR —
Cavender, 1970: p. 23) VIR KHODHELEH: Salmo [IHENK B W Ek B USRI A
FHER, BER—IRBERE, BER MR EAPOD MBI EHEBRREE, RER
&R, RREFBEGKNERIBRPEERRY, RMUERENRARE TR
B, MifiiEp T MR i aeTE , BRI AR RIREE RN, Arratia
(1991: p. 257) {&¥#E Lycoprere RMIEMKRFLHFAL, RAEFKREEH, I Elops
saurus, Hiodon alosoides L RN AT EN, BE T Schaefter fI Patterson FY“Ik
Wik o BT B BT M BR 2 IR 88 fa R M8 A AR R B IO R IS0k, 7E 4k RBBIE O — AR, (H
BAEHE—F L,

BEANERARKBRTESRBAEBNESHRERS Lycoprers HH, {HIEME
BREHEE 19 REHK%, Pul LEREHHEH, AMEREAEEEARMMEER
1, AMAERAETELABIK (Osteoglossomorpha), BEARK EHAFHN=TAHL
Y(R 1D h, B LM EBEES SR TENFETEETR B “Leprolepis” talbra-
garensis (2}, Patterson and Rosen, 1977: Fig. 46B) ] Protoclupea chilensis (Ar-
ratia, 1991: Fig. 12) SFMEFARPROAE, BE— SRS E A% D, mEHEA
(HHKIREE E)0H s METHE, BHAZENE LA BEM(BEEERNE), Wik, &
HARXZRHERE A5 E L IEEREIE.

e ERTE 1+ MEML BRI BT U2, BRARAELEARBIR (Elopocep-
hala) sE—BOIREIEM(F Do Aif1,7E Arratia (1991: Fig. 29) {RIEREFH 67 4
YeRBTEE LAY 23 MU RTTR Elops, Hiodon F1 Salmo MERXRANSXEMRE, R
RX—¥ARE Lycopiera 1 Hiodon S FELL Elops #HH It E, NiisEke
BRX—EROEEEE—~F BT

EEa M AaEkaRn=1E®EME (R 1. Hrp Unl BITSNERERE
BAE T Leprolepis coryphaenoides, Ascalabos, Luisichthys F1 Protoclupea chi-
lensis SRPEBAERMATH (Arratia, 1991), R X—KEC I ARFTHE, =
T TEEMAER, Patterson F1 Rosen (1977: pp. 118—119) BEHEFAWE (Osteo-
glossinae) FIHEEAR (Notopteridae) %555 24 B SHE LR MPIAR, B HM
AT MR G R, ERIBE MR (clupeomorphs) FIEEF &2 (cuteleosts) {k
AR TRB AR AX—BRE, (3R BT AR 5 R IR0 83k A IR A0 B 3k o
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TEC AL b, s SHEERBEELKBY 8 Leprolepides sprastiformis
(Blainville) #RAE, WENE TIHIXH] (7 1 & Patterson and Rosen, 1977:
Figs. 49, 50; Taverne, 1981; Arratia, 1991: Fig. 10): L. spraztiformis b &A%,
AENEREEEOEO(BEATLTE), GBRXTESEFRNXTEEHELAASS5), TH
BR(BEEATHR), SABMEEHNES TEEAM IS 12K, 46—49 Hh 45—46
¥O, BEL/NE(ERART), WHEUBREEANERN, BEFNEZ> THREAY
8~—9 tk 24—25), BWiEE 4—5 R, Hh Unl thEE&RE A, BN Unl 8 Unl—2
B U2, BEEL, THEREE —KRRSBE(EEATL).

VEBAS Leprolepides —FE, MARBERIK (Clupeomorpha) FEEEHAWIR
(Euteleostei) BY¥FfEs

3. 4

FHEHEHEAR"T AAVIEERE B, Patterson K1 Rosen(1977) WYLIVEXS T
Ichthyodectiformes S ARTMAERTFANARB(EEAHAKR, BHER, HEPLR
MARBATUR) WREXALRZERT#R. MELTLEXREPEGARLANN
RIFRABIFR, —2£3¢ Patterson F Rosen NN EF—RBFAFLUOFECEER
Bl IE R FEAR M SRR ERTEERFFRUFE, A, Patterson R Rosen f5332
KR EER THREBARAERANELES,

[BBAECHMER R, 5 Leprolepides sprastiformis A, WE B R E
Leptolepis coryphaenoides R HITHHB T ERIE, HE Tharsis, BEARBIR, &
SABRMESLARNASECEF LY, ZREREATX LGB, BHEBRS L. B
TE#IZED, Unl—4 BB U2 %, M Leprolepides WERTTENBSH BN
KA,

AREAMNEEARRERANINREE, £XINGTEREEAT At L&
o :

Bl I mESRhaRBERERIR” Bo BB 5 90 4 a5 A
KARFFRKESM O EE BB EEYSEAREREN IR RN EE. KERERM
X EBEEHATURHREFSZHEN. BREBLESMTHOHENRWLE &
h—FEREMR '

(1993 £ 4 AWHE)
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A REVIEW OF LONGDEICHTHYS (TELEOSTEL
?CLUPEOCEPHALA) FROM NORTHERN CHINA

Jin Fan  Zhang Jiangyong  Zhou Zhonghe

(Institute of Vertebrate Paleontology and Paleoanthropology, Academia Sinica)
Key words Longdeichthys; “leptolepids”; Systematics

Summary

The late Mr. Liu Zhicheng (1982) established a new leptolepid-level fish
Longdeichthys luofiaxiaensis, based on the specimens from the “Upper Jurassic” of
Ningxia (V2333) and Nei Mongol (2334), and considered that this genus belongs
to the family Leptolepidae.

During the field works in 1990—1991, we have collected a large number of
specimens of Longdeichthys from the Jiufotang Formation of Yixian, Chacoyang and
Heishan of Liaoning Province (Northeastern China), of which the materials from
Boluochi of Chaoyang are detached and scattered bones, partially well preserved,
and concurrent with the early birds Cathayornis Zhou, Jin and Zhang, 1992 etc.

Subdivision Teleostei
Cohort ?Clupeocephala
Family indet.
Longdeichthys Liu, 1982

Emended diagnosis Medium-sized fusiform teleost fish. Large triangular fron-
tals. Parietals small and not separated by the supraoccipital. Supraorbital seansory
canal not extending onto the parietal, and middle pitline not crossing dermopterotic.
Parasphenoid with regressive basipterygoid processes. One supraorbital, seven infraor-
bitals (including antorbital and dermosphenotic). Infraorbital sensory canal with
only a few branches, and not extending to the antorbital. No suborbital bones. Two
supramaxillae. Lower jaw composed of dentary with high coronoid process, fused
angulo-articular, and independent retroarticular excluded from the joint surface for
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the quadrate. No teeth on jaw, palatopterygoids and parasphenoid. Preopercular sen-
sory canal with 5—6 tubules and no bifurcations. Vertebrae made up of chordacen-
tral, autocentral, and arcocentral elements with smooth surface and with autogenous
neural and haemal arches. Dilpospondylous always present in caudal vertebrae, of
which the precentrum bearing the neural and haemal arches. Supraneurals and epi-
neurals present, but no epipleurals. Six uroneurals, and the anterior four extending
forwards beyond U2. Three epurals. Eight hypurals, and parallelly aligned with
<caudal fin ray bases. Cycloid scales with grooves in the posterior field.

Type and only species Longdeichihys luojiaxiaensis
Longdeichthys luojiaxiaensis Liu

Text-figs. 1—8
1982 Longdeichthys luojiaxiaensis Liu, pp. 187—195, figs 1—5, pls. I—IL

Diagnosis As for genus. About 2/3 of specimens back convexed, the other 1/3
nearly straight. Length of skull larger than body depth, and being about 1/4 in to-
tal body length. Number of vertebrae 45—46, of them 20—21 in caudal region.
Dorsal fin inserted between pelvic and anal fins, origin of anal fin nearly opposite
the insertion of the last dorsal ray. Fin formula: P. i + 14; V. i 4+ 10; D. iii-iv
11—12; A. iv—v 19—20; C. xii 10 4+ 9 xii.

Holotype A complete fish, catalog number of IVPP: V2333.1.

Localities, horizons and age Luojiaxia, Longde County, Ningxia Huizu Auto-
nomous Region; Heshangpu Formation (V2333.1—34). Wujiermiao, Hangjinqi, Nei
Mongol; Member 6 of Zhidan Group (V2334.1—27). Pijiagou, Yixian (V10168.1—13),
Boluochi, Chaoyang (V10169.1—14), Shuangshanzi, Heishan (V10170.1—5), Liao-
ning Province; Jiufotang Formation. Late Late Jurassic-early Early Cretaceous.

Remarks Liu (1982) distinguished Longdeichthys luojiaxiaensis from other lep-
tolepids by “the diplospondylous in the caudal region, the size and relative position
of unpaired fins.”

- The recent works by Patterson and Rosen (1977), Taverne (1975a, 1975b, 1977a,
1982), Arratia and Shultze (1985), and Arratia (1991) etc. have proved that many
representatives of leptolepids belong to other different teleostean groups. In other
‘words, the traditional group Leptolepidae is no longer monophyletic.

The cladistic framework of certain pholidophorids, leptolepids, other Mesozoic
lower teleosts, and the four extant groups by Patterson and Rosen (1977) could be
taken as the initial basis to assign Mesozoic fossils phylogenetically. Of the 48 cha-
racters which specified 8 monophyletic taxa (Patterson & Rosen, 1977: pp. 128—130),
Longdeichthys has all the features 1—20 of Leprolepis coryphaenoides and lower
forms (apart from nos. 14—16 unknown in the present genus), three of the features
of Tharsis dubius and higher groups: mid pitline groove never crossing dermoptero-
tic, no suborbital bones, and autocentra (no sculptures in Lomgdeichthys). But at
the T. dubius node, Longdeichthys lacks two devrived features: epipleurals and dif-
ferentiated uroneurals, a condition much like those of the distribution of derived
features by some well-known lower fossils, such as “Leptolepis” talbragarensis, Pa-
chythrissops, Ascalabos wvoithii (cf. Patterson & Rosen, 1977). However, all the Me-
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sozoic osteoglossomorphs found in China and Hiedon do not have epipleurals, and
the uroneurals in the same alignment (per. obs.; Taverne, 1977b). Furthermore,
many euteleostean groups (e.g. Siluriformes) lack the epipleural character either
(cf. Arratia & Schultze, 1985: p. 58), and most Mesozoic teleosts near or over the
T. dubius node, such as P. propterus (Nybelin, 1971: Fig. 6B), “L.” zalbragarensis
(Cavender, 1970: Fig. 1B), Luisichthys vinalensis (Arratia, 1991: Fig. 11), have
undifferentiated uroneurals. Hence, epipleurals may be independently acquired by T.
dubius and some higher groups, but differentiated uroneurals are possibly possessed
by only a few forms.

Longdeichthys is similar to Lycoptera davidi in the vertebral configuration, and
the connection between hypurals and caudal fin ray bases. The caudal vertebrae of
both Longdeichthys and Lycoptera are diplospondylous, the precentrum of which
bears the neural and haemal arches (for Lycoptera, cf. Saito, 1936: p. 9; Gaudant,
1968: Fig. 13B and Arratia, 1991). In Longdeichthys, the caudal centra in the lar-
gest individual and even some precaudal vertebrae can be discriminated to be diplo-
spondylous. This kind of vertebrae configuration is quite different from that of
Amia calva and Pholidophorus beckei, in the latter form, the postcentrum bears
the arches (Arratia, 1991: Fig. 1; Patterson, 1968: Fig. 1). But, the systematic
significance of this difference is unknown for lack of knowledge on the vertebral
ontogeny of both extinct and extant teleosts.

Although Longdeichthys has some similarities with primitive osteoglossomorphs,
it can be easily distinguished from them by the distinct skull pattern, no complete
neural spine on Pul, and 19 principal caudal fin rays etc..

Longdeichthys lacks the derived feature of Elopocephala (there are still four
uroneurals extending forward beyond U2 in the Chinese genus), but has three of the
features of higher group Clupeocephala: fused angulo-articular, independent retroar-
ticular excluded from the joint surface for the quadrate, and a membranous outgréwth
on the antero-dorsal margin of Unl. The mosaic combination of characters in Long-
deichthys makes its relationships rather perplexing.

On the basis of present knowledge of teleostean phylogeny, it is equivocal to
place Longdeichthys in a position like Tharsis dubius or within Clupeocephala in
the cladogram of Patterson and Rosen (1977: Fig. 54) for its part possession of
derived features of Osteoglossomorpha and Clupeocephala (see Tab. 1). For the time
being, we prefer to ascribe Loangdeichthys to Clupeocephala artificially.

Within Clupeocephala, Leprolepides sprastiformis, from the Kimmeridgian of
France and Germany, shows a particular similarity to Longdeichthys in skull skele-
ton (cf. Taverne, 1981: Fig. 2 with this paper, Fig. 1), and both share most of the
derived features of Tharsis, Osteoglossomorpha, Elopocephala, and Clupeocephala
(Tab. 1). However, Lepsolepides differs from Longdeichthys in having epipleurals,
differentiated uroneurals, fewer than 7 hypufals, only Unl extending forward beyond
U2, but the retroarticular not excluded from the joint surface, that is, Lepzolepides
is more like a clupeocephalan than Longdeichihys.

Longdeichthys. just like Leptolepides, lacks characters of Clupeomorpha and
Euteleostei.




