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EREARNE EHEARIIRA SR E TEBRER, 235 1990 41 1991 FE# 7T
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BEENSE, LTEERBEFASER SRR AIESAL, YER—/f,
BEZ, FRP R RAREEWARMSEE, IEE AN, HxhSREaEL
MR AREE. Wik, BEARSAB SN BELREEEREaRERRE
Mo (AR IR dy 2 A, RN (R, R R P AR A, B L iR 48 e (Lye-
oprera longicephalus Liu er al. 1963) JE{T 4K k5w (Jinanichthys longicepha-
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. KEAHEHEAEERERPTMITE
1. 588 R (Jinanichthys Ma et Sun 1988) HEMFNFEFITIE

KEGEY, ASSERKNLEEAR, BEH . BERK. WERX. LHER
B/, AR E, ELREEL LTSRS, ASETREERE. A—TRE—RE
BFRo ELE—, M0, ETEEE, B=ZETEREEY Ko OREN, THELE
R RBIREE R, L FRGE—fT/NER KR AR/, BT A —/ TS, b
HERERN BLAR—th, HBERBENTRE. BEEHMEARIRMBEE, A
HEBTHRRK, RET L, TRERN, 2R, MERETRAY. 8584H
4, BREMEY, BEFEEA N, GHRE LN, NEEINEEBEFIRE.
EHBD XY L EERT, HTmEESELa—RE, BEHRARE, A Lug
WA LS /B, THEASSEEESAEN, REMLRK, AUE-REXORS XE
%, WEEHEAL, BHEBATEE, RERARREETAY, F—RAlk LA S8
L, B e, BHEE S—6 i, BT& 8 ., BH#SXRE, XK 13161
B 8 , A RO SR o ‘

2. fiLE@E& (Jinanichthys [longicephalus (Liu et al. 1963)) HERMAEIFTE
FIITIE

1963 Lycoptera longicephalus Liu et al., BILHYIREBAMA,H 24—25 ™, B X,
1—4
1988 Jinanichthys longicephalus Ma et Sun, i ¥ 7HL, 58 27 .58 6 H,% 694—711
W, ik UI,2—4
1992 Liaoxiichthys longicephalus (Liu ez al., 1963) Su & EHERIY R, F 30 &,8
13,5 54—57 71, &R 1,1—2

h B 9548, B/ N4 26 H(V10149.31), AR LKA 145 A (10149.52),
WIBA L, WBiEE (snout acuteness)60—90 BE AR K AKEH 2.86—6 %, kKA ki
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B E -
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FRRY L. kg (V10149.30A) LARBHEXNES, FIREF (V10149.1A) 2540
Ko W EMBE—, 4K (V10149.30A) thiR/h, RS RA LB EER—K, HE
MERIEK B RHE K, B VI0149.1A fRArh , KB E LA e RENHE, 58
(V10149.41) OB INEEHNE, BERESENTRE, AT EOSLEE—KHEER N
LBREELTERED, XWE (VI0149.5,6) BE=MARE, 4%, F4E, /5% L5y
—E5TERENXTS, BREELERTHED, BXTE (V10149.6) R/, BEEH
B L TRITBERZ T, A2 5XTRNER.

BHEBEAWEEAKMRE, REERLE R, 5., HHERLSS5LER
EEEZE LTI, (£ VI0148.1A bRk b, 61 B 5 EILERE 1.4, £ V10149.49 fik
EAak 2, BUEESEE (V10148.9,11) TFHEHR, (BET LK, b EBRREFRRE
B, BRREE LS R T LHEY, ETRE 23453, b, FTRSMERAY 90
EEA MU ERENERS HEEF(E 4,{;VI0149.1A) Bk, BIERTH, 5%
BICR SNGERBNERS, THEE(E 4,0;V10149.8,50) B/, HEH AR,

FEBYEAE, ¥ hTE—RESNERREE, SR (V10149.24,28) thixZeigig
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AN, £ 4htk (V10149.13,15) EZGMHEXE A, BRIk (V10149.33) rhRIMEXE
Mo SVEE (V10148.2A;V10149.55) 2R, Ar TR E S5 BHRTM, A 485 , Bl

Smm

B REAERANAT
Fig. 1 Skull of Jinanichthys longicephalus
A.V10149.6; B.V10149.1A; C.V10148.1A
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B (VI0148.2A) R 240K, HAS
SNELEAR M, BUIR AR L I TE A Ak,
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B, A THERZALEE=AK, L
£ (V10149.55,56) BRIk, B KRH0
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gtk (V10149.54)h & FROSF tRAEN
BT, iR (V10149.33,44)h 3540
L, g (VI0148.5, 1 1)FT M RLH,
JEEE, AEEATBNRERR
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(V10149.34) £9F 12 %, 5imEmAy-+3F
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10149.1A)/N, 5B AEE. B8 19—20 #¢,
KiXE S, WSMETEREEREHE N HRE
LR, 4hik (V10148.19A) rhéeikrh EiRY
Flas, BREFLRK, Bk (V10149.1B)
RPN RS T E, BNEARRNYE
REflo WHIANHENAZ A, LHERK
(V10149.21, 35) B/, MIEAIILNAESK
R EREH T, EBES/VE (V10149.8)
£ 4,

B2 KAHEMEAMNLET V10149, 40 B3 RAHMBANERREHE Vio149.18
Fig.2 Skull of Jingnichthys longicepha- Fig. 3 Dermopterotic of Jinanichthys lo-
lus in dorsal view ngicephalus

B4 KAERENESLTER
Fig. 4 Some bones of skull of Jinanichthys longicephalus
a. i mesethmoid(V10149.33); b. FLiEE basisphenoid(V10149.33); . FExE

suboperculum (V10149.1A); d. OBE-E coranoid (V10148.19A); e. MEHRE gular
(V10149.24); f. [H)#EEF interopecculum (V10149.14)
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B RIS (V10149.1A) SU¥, G&I AL, LB K, TASEE, BE ZH
BB HE, AR EL TRET, ERE (V10149.50) 25, SEE EESS
, MSRE, 8E, FEEERIR, BREGL EEadEAEBUERS. BEE
(V10149.7,37A) /N, frF LB SROEEBELNEY, BERE, REFRLNE. &F
(V10148.9;V10149.7) &5k, 25, AL R, TS TR T L, WAAEzz il

Bs5 RAHMEANE S
Fig. 5 Caudal skeleton of Jinanichthys longicephalus
A. V10149.44; B. Vi0148.2A
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BFHEREE, SuE e (VI0148.19A) B/l SReB Z g —7L, BEE MER #
K, BB EHEANESERRR, ERE (VI0149.56) T 5REZRINAME. B
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BB RS, F %A —/ Rk, RILDZEE,
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N IMIEH— R RAE RS MRS XHEE &, R RO, RRBAETRS
73 Xo REEE (V10148.12;V10149.50) ), Ik o5 BE B 48 b R B E R B A2 AL, #B 55 1 +
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—N\BTEHEE. 45 HRRNMERREERIHRE, BWEE 5—6 1, fi=
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B H8, AMTRELERS, SEMTHA L, EXFEHE, BHiESEa
KEG—FI8A 16 B (V10149.45), WFHBHBRKR, BRT R, BB £E &
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BLMHEALIAIM T HREN L , ERTRRSEEES,
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RAEHANKBERRK, WL 1990 EF—RRENITAN, MEE LR, £%
WA REA AR, — MR, B — MK, A X E ST B A, TR 1991 £ kT
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HRIB AR S R SRS EEARN TR SRR, WE 6 TRIEH: (D& SE B
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% 1 kiLFi&(Jinanichthys longicephalus) B EHMBE (BA ZXK)

Table 1 The morphological measurements of Jinanichthys longicephalus (in mm)

A | wm lmeoy| s | s bueny| e | e | GOL
specimen BL BH |BH # 5 HL HH |HH 5| CPL CPH CPH
BfE
V10148-1A 67 13 5.15 20 13 1.69 10 5.5 1.82
V10148-4A 88 18.5 4.76 26 18.5 1.51
V10148-3 64 12 5.33 20 12 1.75 9 5.5 1.64
V10148-2A 106 24 4.42 38 24 1.58 15 10 1.5
V10148-5 54 12 4.50 16 12 1.42 10 5 2
V10148-6A 60 12 5 19 12 1.58 10 5 2
V10148-7 68 14 4.86 21 14 1.57 9 5 1.8
V10148-17A 41 7 5.86 10 7 1.57 7.5 2.5 3
V10148-21 39 6.5 6 10 6.5 1.62 5.5 3 1.83
V10148-20A 49 9 5.44 15 9 1.72 8 4 2
V10148-22 37 7.5 4.93 11 7.5 1.47 7.5 3.5 2.14
V10149-1A 103 25 4.12 35 25 1.44 20 11 1.82
V10149-2A 78 19 4.10 22 19 1.26 11 8 1.38
V10149-4A 70 17 4.12 19 17 1.21 12 6.5 1.85
V10149-6 42 11.5 3.65 12.5 11.5 1.13 8 5 1.6
V10149-7 60 21 2.86 21 21 1.09 10 7.5 1.33
V10149-10 56 16 3.5 19 16 1.19 7.5 6 1.25
V10149-11 60 16 3.75 18 16 1.13 11 7.5 1.47
V10149-12 50 14 3.57 15 14 1.14 7.5 7.5 1
V10149-14 48 13.5 3.56 16 13.5 1.22 7 6 1.17
V10149-15 45 10 4.5 11.5 10 1.15 6 4.5 1.33
V10149-16B 43 10.5 4.09 11.5 10.5 1.09 7.5 4.5 1.67
V10149-18A 44 10.5 4.19 11 10.5 1.09 7.5 4 1.88
V10149-19A 41 10.5 3.90 11 10.5 1.09 7 4.5 1.56
V10149-20 43.5 9.5 4.58 11 9.5 1.11 6 3.5 1.71
V10149-21 39 8 4.88 9 8 1.25
V10149-22A 38 11 3.45 11 11 1 7.5 4 1.88
V10149-23 32 10.5 3.05 9.5 10.5 0.9 5 3.5 1.43
V10149-24 34 10 3.4 9.5 10 1 6 4 1.5
V10149-25 35 8 4.38 8 8 1 6.5 3.5 1.86
V10149-26 32 8 4 8 8 1 6.5 3.5 1.86
V10149-29 34 10 3.4 10 10 1 5 3.5 1.43
V10149-31 22 4 5.5 5.5 4 1.38
V10149-32 25 5 5 6.5 5 1.3
V10149-47A 84 20 4.2 25 20 1.3 17 9 1.89
V10149-51 71 17 4.18 23 14 1.79 9 6.5 1.38
V10149-52 124 30 4.13 37 27 1.59 20 12.5 1.6
V10149-53 67 15 4.47 18 15 1.33 11.5 6 1.92
V10149-54 55 14 3.93 18 14 1.29 11 6.5 1.09
V10149-55 71 16 4.48 19 14 1.43 12 [ 2

BL,body length; BH, body height; HL, head length HH, head height; CPL, caudal peduncle
length; CPH, caudal peduncle height
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6 RAFHASKRLATRRK . EEANBRAENRK, ShEEANE I AE
Fig.6 Scatters of length versus height and frequency distributions of the ratio of length

to height of each body region of Jinanichthys longicephalus
BL, BH, HL, HH, CPL, CPH (see table 1) FR: frequency
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kL EE AR S B A DB, T EHELBRER S TR o

2HE - WLEBRFEANTR

KEE S BRI REERTEH i, EEERRAT, HE%E 2R
R EARERAT, KB E 2L E RN FlniEg, £ EaEnAR, &, B2t
AR 2, MR AR AR R NAE L, R0, 5087 B LA FENE RS ERE
Ko (DNEEE DELKPEEE, K. EZHLAX L6, NiTEBRBHEME, A&k E
I, BT EAARFRIR DR LR Bk A B, K H 2% 2.6, MBTEREE
M3, BT L AIARTR R AR R (2) B LA (B 7) E4RRESEN, RIETHE &
Ko (3)%1”&89@%%%?@@%%@%%%,ﬁ]i&@*ﬁﬁ?ﬁk Bk AR AR o

N \&Jﬂ%

B 7 s A R LEREA . NEFERAREE G o) B EMEN EAE (b4 6Hh)
Fig. 7 Frontal (a,c.e,g), supramaxilla and maxilla(b,d,f,h)of Lycoprera davidi, Jinan-
ichthys longicephalus and Kuyangichthys microdus

a—b BKJAEEL Lycoptera davidi a, V2328. 21, b. V2328. 4(144); c—d KEAFHAN

itk larva of Jinanichihys longicephalus c. V10149. 15, d. V10149. 23; e—f L&

fRIE AR adult of Jimanichehys longicephalus e. V10148. 11, f. V10148. 15A; g—h /Mg
EFAf Kuyangichthys microdus g. V5668. 73, h. V5668. 18

ME 7 \UER, KA mASR TSNS R BN EaERER KRR
REREARARR, TRETNSEREBN. KAEHARKTNESE ERFRE
S RE SR SREAED, RiKSEHGEUNRE, Fik, RIMEURKLERAR
B AR RESEE AT BT RNME R BT TR A — S a A
E—HAF T,

3. RLEHANTRE —RERER

Greenwood (1970) 7EDFRIBIE G 55 NAKNXERRIAY, HE (temporal fenestra)
BB ARIE N ARSI U R BB SH IR TIREARE G ARNARERR M
AABEETS. L ESNEEEaR, RAKRE SE, WEEBA MK, “BE” £8
K (Tanichthys) (& 1991), L& (Yanbiania) (FEFH 1987).FEHA (Kuyang-
ichthys) (XZEZ=45 1982), Wil (Asiarolepis) (BB % 1988) e (Jiaohich-
thys) (BRI 1983)FIE s fa (Tongxinichzhys) (BR3P 1980) FEF L FRIFATH
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AIRE, Hi, SRE IDEFEIS)INALFER A B E A RWFIRRFME, Taverne,
L.(1977, 1978) ¥ BEABENLUEHEIR AT (temporal fossa) HRAKFEHE
HIAE . L EBMEES N MM, N E#ERA M.

ERHEARNX SRS R ARNEE REEFE (clupeomorphs) Sk MERY L E-& 7l
5% (pre-epiotic fossa, Ridewood 1904b) 8{l, ARIMEREHANIFEMNHEERNLLE
BHEHENE. L EERNEEG BN, TEEEANX—ER REHENER
EWRERFAMAR. SHEANX—SWIENRE, AFEAa8E P, BT ORBEHAE
S, R TFHMALEIRA (Taverne, L., 1977, 1978), EFBRIUHHGLATNE—R
B % (parietal-pterotic fossa) (B 2),

JREEf (V2328.28, 36) FIEAA (V5668.34) MEHEFMEMAN oMU,
L, RAIED R AREEAN SERAGENE—REERE, BRA. TaE WM
& AN GCAERN HE REANS -REEE, e /E—THNLE,

4. REMBEPEIT

ORZ %1988 =M AR AR TRk E# A (Jinanichthys longicepha.
Ius)o HOATIAGHE LR85 8 70 T M R EBEL ) L 88 25 B FIAT SR SR B UK . h B REIERY
TR SR S B EBBRE S N TEE, SRNEXEEETENERT
Jinanichthys longicephalus WIREAE, RN —F AR —F, HREE(1992)INA=1F
RO ARE TR LRSS, TEXIE LG TRE, BEFRERE, g0
R ESTEMNG S AATEA, OMREX/N, WEEFNED TESE, WEAFH LM
B, RIEEE RS, PG K LIRS AR AN TEMEA, VAN TREARE, MR
B ——3I v/ (Ligsoxiichthys),

BEEENEZ, ZHEMRNRART BEEHEN FESERUBEN, FEEREH
BILESELREaNENHAREE, ZERRRART L RERD FREEIJLIFIE
(5 55 1588 5 AR R B AL T SL R 88 £ FE R I A S AL L LR DSh, R ROE A R R
KM ERLREAN—. Hh, SRR ANBEEENEALE —ENER, &
V8475.4a FRA _LEE RETE,E V8477A hiALERMEF, £ V8477A IRk LBA I
B AR REE, Rk, SRR AR 2B TR LIRE &,

sl REEM FTRRELBARA TREABORMBRA: (DFFAK.
Q) WESBRK, ) ERBFTHE—KR, (4) fEFFTEERK, 5) AFERE
W5, (6)OBE/N, L, EERAZDRE INEHE988) MR A, KR LR o8 & IR 88
AERHFHBRYI—HE—EHAR (inanichihys), BERREMNL, MERKLREE
(Lycoptera longicephalus Liu er al. 1963)EITAHKLEEA (Jinanichthys longice_
phalus (Liu ez al.)), ML PEFA (Lisoxiichthys) BN Jinanichihys B YR %.

S. RLEHANREMRNRILES
EWASEMA IREARER, AR =FRHTHR.
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ME 8 Rk 2 WIDIEH, SR SRR TR T & FH & AR E R G 1 688 5%
B, 5E AU AR TREAHENS: SO ESEROER, HEERE, D
H,HRFhF, Hib, 56N xR EAERRK R

B8 KkEMA (—), BEREAGC—ONNIEMRE (e—i) MO LB
Fig. 8 Brief comparison of some bones of the skull of Jinanichthys longicephalus (d—
£) with those of Lycoptera davidi (a—c) and Kuyangichthys microdus (g—i)

a,d,g H&E hyomandibular (a,after Ma 1987; d, V10149. 1A; g, V5668. 22a); bye,h
BigE 2 & preoperculum (b, V2328. 4; e, V10148. 95 h, V5668. 15);c,f,i {5 dentary
(c, V2328.20; £, V10149. 41B; i, V5668.15)

X ZE(1982)FE s B FH AR, 3 HSIREE AN E 1T TR, SRBE
WMREREAZBEAEHETALARN, RIBEMAEER 16 RO XBEIME—RBH
BEE—F2MHLX NS EHAaRIAREARBE, REBNEEABERN
E X (Greenwood ez al. 1966; Patterson & Rosen, 1977) MIE AR IT, EEZRE
X—WH. xTEHANEREABEHMRANELXA . EFRSEHE—FH T

BT SCRE], HEANSE A LA B R (X F=5(1982) I\ 4 B PR A R Rl &
Tth, BEENE, EMARESERGHE (V5668.32)) MATEBHEMAT EIRE
&L, MERKDSEBAMBL, ARk TRES - HHa—EHaX—FEAF5
(B 9)o HB{LaHE: HEERAEE, W LANMA, GHE T im TR EH BT, 8l
TR, BB RREM S, O3 FRE/N, T RE0EM,
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Table 2 Brief comparison of some features of Jinarichthys with Lycoptera and Kuyangichthys
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B 9 ReEm (A),EHrEMA (B) MEMA (C) LFh&
Fig, 9 Comparison of the skulls of Lycoprera (A, after Ma 1987), Jinanichthys
(B, V10148. 1A), and Kuyangichthys (Liu er ol., 1982)
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A REVIEW OF MESOZOIC OSTEOGLOSSOMORPH FISH
LYCOPTERA LONGICEPHALUS

Zhang Jiangyong Jin Fan Zhou Zhonghe
(Institute of Vertebraze Palconsology and Palcoanthropology, Academia Sinica Beijing 100044)

Key words Liaoning; Late Jurassic to Early Cretaceous; Osteoglossomorpha;
Morphology; Systematic position
Summary

In the present paper the anatomical characters and morphological variation of
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Lycoptera longicephalus found from western liaoning are reviewed. Lycoptera long-
icephalus Liu et al. 1963 is emended to Jinanichthys longicephalus (Liu et al.). Li-
aoxiichthys Su 1992 is considered as a synonym of Jinanichthys. The evolutionary
trend and systematic position of Jinanichthys are discussed.

1. Revision of the characters of Jinanichthys

Body fusiform; ratio of body height to body length variable; nasals slender and
small; frontals long; parietals relatively large; supraoccipital relatively round and not
separate parietals; supraorbital sensory canal ceasing in the middle part of the parie-
tal and not linking with suborbital sensory canal; Parietal-Pterotic fossa present; a
single slender supraorbital present; infraorbitals 4 in number, the 3rd not enlarged;
mouth gape relatively small; small teeth present on mouth margin; premaxilla small
and with an ascending process; maxilla moderately large; a single supramaxilla pre-
sent; dentary with a relatively prominent coronoid process; operculum oval or elonga-
teoval in shape; lower limb of the preoperculum long and only slightly shortter than
the supper one; suboperculum and interoperculum small; branchiostegal rays slender;
gular oval in shape; parasphenoid, endopterygoid, ectopterygoid and palatine toothed;
hyomandibular possess a single head articulating with cranium and a process on its
lower end; parapophysis not well developed; supraneurals and epineurals present; dor-
sal fin approximately opposite to anal fin; pectoral fin lowly situated and possess a
large unbranched ray in its inner side; pelvic fin abdominal; anal fin slightly larger
than dorsal fin; caudal skeleton as in usual primitive teleosts; a full neural spine on
pul; single epural; uroneurals 5—6 in number; eight hypurals; caudal fin relatively
deeply forked, with 13—16 branched rays; scale cycloid.

2. The variation of the body form of Jinanichthys longicephalus

The body form of Jinanichthys longicephalus vary greatly. According to body
form, there appeared to be two species (one short and deep, the other long and slen-
der) in the collection of fossils we collected in 1990. Special attention was given
to the body form of the fish because we found many transition forms between the
short-deep and long-slender forms in the second collection made in 1991. From fig.
6. it is seen that: (1) the points in the scatter diagrams are relatively dispersive,
but they distributed roughly along a straight line; (2) the frequency distribution of
the ratio of length rto height of each body region is normal distribution except the
ratio of head length to head height.

From the distribution patterns mentioned above, we believe that the short-deep
form and long-slender form represent different phenon respectively, and belong to the
same species. The variation of body form probably has something to do with indi-
vidual variation and the preservation of the specimens. The relatively dispersive
frequency distriburion of the ratio of head length to head height result mainly from
that head become deformed easily during the course of preservation.

3. The variations of the frontal, supramaxilla and teeth of Jinanichthys
longicephalus

The morphological variation of the forms of many head bones is related to body
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form. The bones are relatively deep in short-deep form and relatively long in long-
slender form. But the variations of frontal, supramaxilla and teeth relate only to the
age of the fish. (1) Frontal (Fig. 7) is relatively wide and short in larva. The
ratio of its length to its width is about 1.6. It is relatively slender in adult. The
ratio of the length to the width is about 2.6. (2) Supramaxilla (fig. 7) is small
in larva and relatively large in adult. (3) The variation in the size of teeth can
be found only in parasphenoid and basihyal. They are relatively large in larva and
relatively small in adult.

The points mentioned above might lead to a conclusion that frontal, supramaxi-
la and teeth of Jinanichthys longicephalus resemble those of Lycoptera in larva and
those of Kuyangichthys in adult. According to this ontogenetic variation, the authors
inclined to consider that Lycoptera-Jinanichthys-Kuyangichthys may possibly form an

evolutionary lineage.

4. The parietal-pterotic fossa of Jinanichthys longicephalus

Greenwood (1970) thought that a temporal fenestra was found only in Lycopiera
and Hiodon and established a phylogenetic relationship between them on the basis of
it and caudal skeleton. “Temporal fenestra” was reported existing in many primitive
teleost such as Asiatolepis, Hiodon, Jiaohichthys, Kuyangichthys, Lycoptera, Tanich-
thys, Tongxinichthys and Yanbiania. Therefore, Ma and Sun (1988) considered
this character to be primitive in Osteoglossomorpha. .

Jinanichthys has a structure resembling the temporal fenestra at the temporal re-
gion, too. The temporal fenestra of Hiodon is bordered by parietal, dermopterotic
and epiotic (Ridewood, 1904c, Greenwood 1970), while the structure in Jinanichthys
is formed by an invagination from the parietal and dermopterotic. The difference
bhetween the two structures of Jimanichthys and Hiodon is that the former has two
bones involved while the later has three bones involved. This structure in Jinan-
ichthys is very unusual and has not been found in Osteoglossomorpha (Taverne L.
1977, 1978), except in a few Mesozoic fossil forms. The authors propose to name it
parietal-pterotic fossa.

The dermopterotics of Lycoptera davidi (Cat. No. V2328.28, 36 of IVPP) and
Kuyangichthys (V5668. 34 of IVPP) are much simillar to that of Jinmanichthys. It
is inferred that the “temporal fenestrae” in Lycoptera and Kuyangichthys are possi-

bly parietal-pterotic fossa.

5. The emend of Lycoptera longicephalus

Ma and Sun (1988) separated Lycoptera longicephalus from Lycoptera and esta-
blished a new genus Jinanichthys on the basis of the holotype of Lycopiera
longicephalus (V2321.1 of IVPP) and the specimens from southern Jilin(V8475(67),
V8475.1—5(67), V8477(71), V8477.1(71) of IVPP). Su (1992) considered that
Lycoptera longicephalus differed from Lycoptera as well as the specimens from Ji-

lin, and represented a new genus Liaoxiichthys.
According to the new materials of Lycoptera longicephalus, we could not find
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the differences that Su mentioned (1992) between Lycoptera longicephalus and the
specimens from Jilin except for the teeth of parasphenoid that we are not sure whe-
ther they occur or not in the latter because of poor preservation. Therefore, the spe-
cimens from Jilin could be included in Lycoptera longicephalus. Lycopiera longice-
phalus differs from other species of Lycoptera in: (1) frontal slender; (2) suprama-
xilla relatively large; (3) the lower end of hyomandibular with a process; (4) the
lower limb of preoperculum relatively long; (5) the coroniod process of dentary rela-
tively high; (6) mouth gape relatively small. In the light of the charaters of Ly-
coptera longicephalus montioned above, we agree with Ma and Sun (1988) who se-
parated Lycoptera longicephalus from Lycoptera and established the new genus
Jinanichthys. Therefore, Lycoptera longicephalus Liu er al. 1963 is emended to Ji-
nanichihys longicephalus (Liu et al.). Liaoxiichthys is considered a synonym of

Jinanichthys.

6. The systematic position and evolutionary trend of Jinanichthys longice-
phalus

The character shared by Jimanichthys and Lycoptera and not by Kuyangichihys
is only the number of dorsal fin rays. The characters shared by Jimanichihys and
Kuyangichthys and not by Lycoptera are: the shape of hyomandibular and preoper-
cular, coronoid process of dentary present, relatively smaller mouth gape, mouth
margin with small teeth. Hence Jinanichthys could be placed in Kuyangichthyidae
instead of Lycopteridae.

From the hypothetical lineage of Lycoptera-Jinanichthys-Kuyangichthys, we can
see the following evolutionary trends: frontal progressively longer and narrower; su-
pramaxilla larger; a process appearing and becoming larger on the lower end of hyo-
mandibular; the coronoid process of dentary becoming higher; mouth gape and teeth

smaller; the number of dorsal fin rays increasing.
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K LER & Jinanichthys longicephalus Liu et al., 1963
1.—52% MA& A complete fish, X2 (V10149.6)
2. —Z8AK A complete fish, X1 (V10149.1A)
3. 5%k A complete fish, X 1.5 (V10148.1A)
4. —52® Nk A complete fish, X 1.5 (V10149.51)

B E I # 8

KLEma Jinanichthys longicephalus Liu et al., 1963
1.WEEEE Dermopterotic, X5(V10149.1B)
2.155% Dentary, X5(V10149.41)
3.5 4B Hyomandibular, X5(V10149.1A)
4.3k The skull in left side view, X2 (V10148.9)
5.3k The skull in dorsal view, X2(V10149.40)
6. EE A Caudal skeleton in right side view, X2(V10149,44)
7.B¥AEM Caudal skeleton in left side view, X2 (V10148.2A)
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