®371% F3W HARMEDY ¥R pp.212~227

19994 7 H VERTEBRATA PALASIATICA figs.10, pls.I~1II

&7 B D 8¢5 8 (Coreoperca) LA 7:E
REMNEXEZIY

BPE akE ERFE
I PEMEEE WS ALHRT LR 100044
2 PEMERAKEEYHRT RI 430072
SINEEGE AP ARPERS LR WH 262627

HWE CRMLRLBEEE B M) (Coreoperca shandongensis spnov) BB AERENE
KEIA AFFEF=AURILUERPFHENIEASZREERAS FHSEERTES S, L
IR BRI R B, UL A IR R MRS TR B i B R A Sk, 2 P T S Y o KRR B AR 53y
EMYESE. PSRRI EERTHSMNB A, 2 EVBIPE. TR PHH BT
R K, B —H X/ T X FHERIME 250 5 FERRP R R - P aER RO,
XK@iA  WARWE, RpFtitely, 9%, SR

TERESHES Q915862

WARLIE P H it 6 640 A R R A Bh a8, 5B (1936) 16 T H#R, 5 m B & 48 (1990,
1992) EFREMBTI, I+ HERLG 6 /& o Fr, sEMEA 1R | . M EMEEH
A RERME, UAREE L R L2 iR 8578 B 3K 188
(Siniperca) 46 £ (Liu and Su, 1962), 2= 3CH 3R 4 /0 8¢ 8% )8 (Coreoperca) b 1 72 8 H LA
RRAERE. ZXBROFEARBE—EET 1996 £ 10 ARE, BRIFARTE, HH
BEEX, ZHPRMENATUERRMRA EWEZED, G T8EBREWRERSHTF
FE. BAR HEMEE, YRS, BAARREREE D, B, WPt g
WA R AR BFIHERE SR E X R YRR T HHER, TEXNRE
RAKEREFENHHEARTINRARYEEETENE L.

1 AR

%8 E Percomorpha Rosen, 1973
%W H  Perciformes Regan,1913

D) BEXREAMNEESEAIE (4i5:49832010) AP EREREEEYEE T ARERERFRBILHES
W H (%5:982101) % Bh.
Wi B . 1998-12-15
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TWHXE#MKE Suborder and Family indet.
DKM Coreoperca Herzenstein, 1896 ,
WD Coreoperca shandongensis sp.nov.
(B 1~10; BER I~1ID)

Foibh R AR, WA, Bt s,

ERRE —FBEZENA NERZEWE. PEREEGERIY S E ALK
RwARIES: V 11523.1.

Hisrel A REBAE2H(V 115232~3), RETHLAERBEEZHE R
MIARAS 1544 (V 11523.4~18).

WWi® shandong, fbAF=HILARE KB FR.

FIE FHHERER 00/0+2, BHERX X, 13:; BEEAZE IO, DBV 108 LEE
SABEXEN:; ATE LAGEFARKEEL: TSI EREWAR/PES ORI, L%
AL R ZFETARTEERREMALAN, 2FBCR, B ES>AEHER
SH/NEY MEEEE T RERAGAAMHERE; TRSEMRBESETHZSAS
B TEEASABIE, BT K; BHE 30 1.

BRAE#HE —FERNMEEXE1D),.EREIBREERE, BKAZE 104~ 115mm
ZELRTE R, kK RIEEXR, ORK, BRARMN T EHEESORME, KR AIKEH
2.9~3.04%, ALK 2.5~2.6 /%, ALER 3.2~3.3MF5, VEBWKK 5.5~6.31%, W E
WK 6.9~9.5f5 kKAIKM 3.8~5.3f%, HIERKW 4.2~6. 115 BMENENE
#1.1~1.7 5.

PRAWE V 11523.2 (mm)
&£ body length 104.4
K% body depth 34.6
3%+ head length 42.5
3L & head depth 31.5
FE4% orbit length 8.1
W1 snout length 11.1
HE /5 3k K postorbital head length 21.9
B peduncle length 16.7
BB peduncle depth 15.2
HWHEPE K dorsal spine base length 29.1
H & E K dorsal soft ray base length 21.6
B4EE K anal fin base length 12.4
HHESEY5HE 42.4
distance from the origin of dorsal fin to the rostral extremity )
EHESZREEE 58.3

distance from the origin of dorsal fin to the caudal fin base

LF: kK, kKM LEN 1.3~1.4 1.
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B RS G R B RE
FBIrAV 11523.17, V 11523.1, V 115234, V 11523.7, V 11523.9)
Fig.1 Restoration of Coreoperca shandongensis sp. nov., right lateral view

FRi A5 % BObR AR SR TR FE AR I, RAEV 11523.10 0V 11523.9 454 AT 43 3% ) & A0
WEMNE. BESHRBSHHER, KT
JEWE, BUERREAE, BT 2/5 WSS BTG, 7y
R IE B3, R R B R MERE, B -
B 2 S5 SMUA IE LB E i A 8D,
ERERMAZNBE, 5 Ei0F WM&
B T B 7E /] —F H B R — P B X, R
TR EHPREBTHUE?2). ERHEDR
B2 WARDSHEEEMIEFM(V 11523100 ], fIRRHE, 2 F _WMEBEAZSHE FE,
Fig.2 Frontal, parietal and supraoccipital of AREEBHESN L, By EgEmE,
Coreoperca shandongf’znsis sp. nov., dorsal MM, ZEV 11523 11 ARARAT M AL B B4
#'E (Fr) frontal, ]}i’;e(‘lzar)paﬁetal, st/ Ay RIE, T HGLE RS LA L0 %
(Soc) supraoccipital REREICK., BB HEFPREEAR
], AR V 11523.8 AnA L&A T, UK
B7FE, THBALERANHET LR RE, 5E EHERNEARXT. BEXR
BERFE. HIE T HNEARENNRE, i THERE, HERCBEIHA, XS
SEEEME, ENEHRREN —4, RERK, ER/NTIENE, BESRX
REARAE. RIS EOHDH, REFMIET . REK/E L3 IRm A B8R 2l IR Ry Bk
B RS ER RS REE S, REE R L SHEMRE FHEEEE,
SM A — R, BE N EEEHESNRES. EEEFRRBC LEIHAER. £
BEBH NA-KEHNEHEHIER EHERMMERNE BXHTLEERE
E R, EwmtHE. M EMEREESHERNERE.
S AR, TS FEXVAILEXRIES %, D%&aa LM HR. 5L
& RTSA —m LA 48K b F 2842 (ascending process) , Fl 9 5% & 49 ZE A2 AH s, H WA A
B T 48 19 % 5 22 (articular process), - 3 B, A1 b 45B 6if SCHY M 22 955 BT £ & & |
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A —mJg L7 A R EE (post-premaxillar
process) , B LAHHE 0 %A 4B R 5 41 B i
v, LEREER LAEE T, BEIE,
JE B T, AIERAE A, BiNG 4 U %
R, MEAEN AN XTR,EFERN
BBEMRI T RE. £V 11523.5 7534 L4
BEEHTR—-ERAEHE LHE., &
B2, W, OZFRERE. G
WX, RN EBAL. XYTEHE, 2
=R, PHEBREERK, EANE G
Mleb, TR REHA B W EA%, LER
REN LHERER, GEFENF B X
THRXNE, B THERR/DIBE LE
3).

B X280 A LAWK EF,
NFEV 115232 FSBEH T IL—
R mB IR &, HE R A B RE Y, v
HoOmE, UL EE. NEBEIK
B, BEEEREE, BINGERE

B3 AR SHRTE

Fig.3 Jaw bones of Coreoperca shandongensis

Sp. nov.
A% #T b8 E (Pmx) 4h U M left premaxilla,
lateral view (V 11523.11); B.Z®] E#UE (Pmx) &
il ¥4 left premaxilla, lingual view (V 11523.10);
CHLEFE M) M LT Smx) & MM
right premaxilla and supramaxilla, lingual view
(V 11523.5); DAXRTHE (An) MEHF (Ang) 4F
fil #L right articular and angulars, lateral view
(V 11523.6); E.Z 1 & (Dn) & 141 left dentary,
lingual view (V 11523.9); B R (scale bars) Smm

B SREAEANSE, BEEARE, BEEVE. FEEZAR, T&NE.MTY

B4  WHRSGHR T (Qu)FILHE (Sym)
WP (V 11523.10)
Fig.4 Quadrate and symplectic of Core-
operca shandongensis sp. nov.,
lateral view

AXRTRAMXTEHXTEHEXT. AKNER
BAFBRETHEAMEY)., FERLT ARG
BT hERRNEEE, BRAHE.

B R RAEAHREBREHIES, (V£
V 115231 IRABIBEZ L NHEZERAHE
RR, BEFEMUSE, ENE, E%F R
B, RGBT AL KT £, L% 2
. MiEEE L TEXMXEEA, EXEKTT
X WEHEETNPRERENE, L XE%E
M EN, P XBALET X T HNEL BT
REHM, 2 3BOR, B - XFRIEEH 5 E K

HASFMME, TREFINREEENRKREALER. T LFE —MKER, BAREGTH
FIER B Z | (V 11523.9), THEBN THUAFEL, EERE. ARSEELHER
. @AR, ThgREA AN RE, 2EFERNR LA 5).

HEE MESREEFR. FEERESERA LHANER, FHEEMNEV 115238 %
AERERE, ERY K, THRAIMRRE, RTFERENMEEFTZE, LREHDK
B, EHESIMIPEIAERE., BEEBMTORER, v —RTRKER/NE, fimEE, 55
5THERFMEEN 11523.16), &£V 115237 A LA A A EE, £V 1152354 L
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B 5 WWARDSHEERR R
Fig.5 Opercular series of Coreoperca shan-
dongensis sp. nov.
A LB EF (Pop) I teft preopercular,
lateral view (V 115239); B. & £ # % &
(Op). BI 88 %5 & (Pop). T 88 3 & (Sop) F1 ] 8
# F (lop) M #L left opercular, preopcular,
subopercular and interopercular, lateral view
(V 11523.1); C.ZERT& 5% & (Pop) fUH left
opercular, lateral view (V 11523.8); D.A *
i 35 & (Op) M #A right opercular, lateral view
(V 11523.18); E.ZE[R1#8 3 & (lop) i R left
interopercular, lateral view (V 11523.14);
IR (scale bars) Smm

ARG BREN LEE. ATENTEE. LEBERTZAR. IRRER. AT EHE
7 TERIR, 5SAEFERTHE, BERAE. AEBEV 1152310 REHRERT, B
FRIE, PSR, EX KRN SR LA —HEKEF, R SR (berycoid foramen) (B
6). £V 1152310 A R—5 L FEBERBHBRNAERE R, BUENVEFTS, BEE
MEES B HYKRERES. WHEF 748,

Thy Bo WRISHEATE, LREMERF
(V 11523.10)
Fig.6 Ceratohyal, epihyal and interhyal of Coreo-
perca shandongensis sp. nov.
AR EE (Cerhy), EF B (Ephy) IZFF (Thy) F0
# right ceratohyal, epihyal and interhyal, lingual
view, &HRHIF. (berfr) berycoid foramen

BHEHE. FRBEV 11523344 LA L —BE AR A, BUSBRAE, By A
BE#ER. RERX T, Ewy LREES, BALHEHBEETE R, B K, 1K
FE T TEM. FRAT 228K BEWERE 1 TH, AEYCHFREM. AWEdaTH
BB, ERAE: SHRENTEREMEEZ T . BUBRE, GRNE, BB E N —R
PR, ERTEME — w4/ AWER (B 7). WEALRK, EASEEESH, 5% 13~
15(167) 1R, MEERIH 4 EBRK X F (radials), Z£ V 115233 454 LAT I 3 ek F
RREH% —RETRFEMNLGERENTHLL. BERA, &AKET &8RSN
PR s, BEBEXY T~ HEM I L E (innominatum) £, TZ BB EEALE
BBGE R 4L, FEHHE(V 11523.16) (A 8), % V 115239 i5A L LA R KM E G R
(postpelvic process), ZARMEEIF. HER 1| RHEM B 5 Bk,

HHER, o SRR 5 % TR0 40, SRR A0 P88 R 3040 T 48, SE IR A MK F 5 438
SrETR; WHER N XI,13, 58 | MEBEE/N B2 BRKZ. ZEBHHEK, 5 6.7 RE
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Eg LR/ EHREY (V 11523.16)

Fg.8 Pelvic girdle of Coreoperca shandongensis

Sp. nov.
F4 8 (Innom) & MR innominatum, lingual view

B|7 WWERLSEHEE(V 11523.3)

, K, RS KERKIE R, &R 1R
Fig.7 Pectoral girdle of Coreoperca

shandongensis sp. nov. S5 ARBHIS K EHRNXEERHE 3
J ERLE (Supcl), BB (Cl), SRR (Pet1,  SUNRIHIEATH (predorsal bone), HHEHIH
Pcl2), IR E (Scap), LW E (Confikss 5 —. 8 i F M HBE I, ¥ &R
& (R) A left supracleithrum, cleitrum,  (predorsal formula, # Ahlstrom et al. 1976) 4
posteleithrums, scapula, coracoid and radials,  0/0/0+2/, Bl 45 — & #RT B T —REH L
fateral view BZH, B EHNELTE . BN
SR E, SNBSS RERAMTE NS BN A —F %
B XRTREN, EATHEET LY RA RN AR N T HENEY,
B, BANETEREEmLREA. XN, 9-10, B —FWEE/D, HRZ
R B — X E KA, BE R IEE RS NED, WEAEFERE, IR R
R (V 11523.7).
ZEIRA R KRR, NV 11523.2.V 11523.3 MV 11523.5 tnA L RFER T,
BERL, XK 1,.8,7, 1; B LT E#&IMIKAE EH# %K (procurrent ray) 8 1R.
AR BREE 30 4, EP AR 134, BHE 174 a0 2 MR BE S LI 2 AR el
S RN 40 /N B 4k, 2 BB S /NE (epineural) , 85 = SR HE 2 J5 19 LA SR HE B9 BN (pleural
rib) b B %5 40 /M _E R (epipleural) , K ¥ AR 4 X BAD BORHE, 365 11 33 (V 11523.16) 5
BJS 3 MRHER R B ok A L Rh, #Ek LA B B MR B 28 (parapophysis) . WRFEECEF
MV 11523.15~ 17 474k E, BN EH N RS E AT R KRR (B 9), FE—Ba
H(PU) A —RKIREME (VRSN ZAEHE, THRIME _FRRER (U); BHNEF
(UN) 2. E—BHE2ETHT KREEF (stegural) ; B T & (hypurals) S BB T &
(parhypural) %% 1~2 BT B 5 R# F &M%, B 3~5 BETESR® LM RME;
BI~4RTEHY KR BT E5SETEA/ND, 28F; B LE (epurals) 3 K. H_EHIHE
(PUL) B BK RS FE 2 AR, 45 = R AHE (PUL) B B R thLBR AR 53X

1) ARFORREHENE, /REBEHSR, BFRES BRI HHRRBREE .
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B9 WRDSHKES®(V 11523.15)
Fig.9 Caudal skeleton of Coreoperca shan-
dongensis sp. nov,

E E& (Ep)epural, BB T B (H) hypural , 2 — B §ij#E Ik
Bk (hsPUz) haemal spine of PUg, 55 AT M 25
(nsPU.) neural spine of PU,, % ZRAIHM 2
(nsPUs) neural spine of PUs, Bl R T & (PH)
parhypural, 8T #E (PU) preural centra, K 4 BHE (U)

ural centra, EB#£E (UN) uroneural

Smm

B EEHIRA LY RWERS , TRSLAWERRBEEELE X, NE
V 11523.13 $RA< i RE B | JR B By AR I 50 0 A0 B 240 T 39 A o /N B 8% e, Sy (R 8%

2 BRI

LR GTEH P —BEROK AR, DR RSt kTN RIRBI TS X EBR T8, B
B, f & B b i % MR BP0 0 1 o JR) 2E 1 B P B0 AL D B AR 4 B — BB (Liu
and Chen, 1994). HTREFHEEALBHREFERRER, X THLBHILES
MAEEZMHARNE L. Gill(1862) K Perca chuatsi AR B L T B8 (Siniperca)
Herzenstein (1896) BA Coreoperca herzi I BEX B L T /b 8 % J& (Coreoperca) (Fang &
Chong,1932). 75 W 3C % (1932) K Siniperca roulei Wu N X FPEIL T Coreosiniperca
JR. RITH (1985) FA A K% (1988) HIE W4 =& MR TESE (199) K IBH LM FR
REREHRER, EN IR, B Siniperca M Coreoperca, ¥ Coreosiniperca 3 A Siniperca
&,

HTF RN REEAKENEARIESSE, B, RRFREITEFHEH TH
B Siniperca chuatsi B B¥rA<, 3 54 Coreoperca kawamebari B BFR 44T 7 4t
B WAL A B AR BF ST 45 R, H 8125 R B3 A /0 53 B 9 B X B ARIER T
1.

M ERGAFIERIARRE, IIIEFAEE TS HE W R, K/EY, L%l
W s BB RS A MER, 5T AR TEYEEEET AN, 255 P0R, B LS4
AEEAFR/NERL; FHE 30 SRS B9 E X 5] T 98 /9 B 4514E, ik, %10
EEARA I A D S8 B B % R BEE .

RE SR A AR IRE R, R RN IR . RS (Ohe
and Teruo, 1975, Ohe and Hayata, 1984) 7> F4R3E T H 4= o 7 tth 31 2 o R B k2 k 7,
Hrp =T RR ¥ (Mizunami Gr.) 4 40 (Nakamura Fm.) 8 Coreoperca fushimiensis {1
RET WA, FESWE, R ™ T 58 8 F 84 (Hiramaki Fm.) # 8
Coreoperca kaniensis, RIF MR T, EERFEN  BNR, LTER; hEBHERHAE,
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®1 DHERNGERE AL B FHER B XRE%, 1994)

Table 1 Comparison between Coreoperca and Siniperca (some characters from Lin and Chen,1994)

>3558 & (Coreoperca)

& (Siniperca)

1 E TH® BEE BEAEERE

(villiform teeth on the jaw, vomer and palatine)

2 MRFEEREZAANESE, BTALETHMY KR
BE PR (fine serrations on the posterior margin of the

preoperculum, slightly enlarged serrations or weak spines

on its postventral edge)

3 HWEHERMER 0/0/0+1/3 0/0/0+2/ (predorsal formula
0/0/0+1/0r 0/0/0+2/)

4 HHEE 30~33 (vertebrae 30~33)

S EMFE FMKERHIOLRFHE

(upper edge of operculum convexed or straight)

6 LHCEBEEE LA b g T ICR
(supraoccipital shelf and upper border forming a deep
fork)

7 MILB34~67(34~67 scales in lateral line)

8 HAER3(F2) (3 or 2 caecal lobules)

9 BEFET~16 (7 to 16 gill rakers)

Lk, TE., B BEAHRERERAE

(coniform teeth or villiform teeth on the jaw, vomer
and palatine)

RESEZABHER, ETALETERHIMYT
KHBIBRIR (fine serrations on the posterior margin of
the preoperculum, four enlarged spines on its postve-
ntral edge)

WHEHFRX 0/0/0+2/ (predorsal formula 0/0/0+2/)

#§ 4B 28 (vertebrae 28)

FHHT A% TiE

(upper edge of operculum straight)

ALE SR LA 1% 0 SORSAT A (suprao-
ccipital shelf and upper border forming a shallow
fork or integrated)

ML BE66~ 125 (66~ 125 lateral-line scales)

W E B S~240 3L | (5 to 240 caecal lobules or
more)

&BF04~7 (4 to 7 gill rakers)

To o A R 1 T 88 B8 AR o P B &%
Mo sk, HHA 0 X, 13; B8 &
10 4R B0 10, 9; HEER N I, 5;
BHHERF 28 1N (12+16); BRI XK
0/0/0+2/; E#E G wm & IE. NFHE
28 NREF, BEERE Siniperca, BT
XBIFIEEE 3 B RIVRAFRE, D
SRS IE R L, BRI R
EWERERARMY. LWELBHSH
A =R g X 51 0L 2.
HTHEREFLHEXRRR
AT, EESEWIILBFEEE
M. AT, HEEERFE A SR BEE, £F

B 10 WARDBSATEE S E 5P W L
Fig. 10 Comparison of the preoperculum between Coreo-

TE R LR 5] °] GE X AR A [R], B4R
SMERBVERER, XIRES
(1994) & LA 1L &5 (Lateolabrax japo-
nicus) AHNKRE, S AEH LW RS
RERRHETTHR, WO S8E

perca shandongensis sp. nov. and other sinipercine fishes

A. Coreoperca kawamebari; B.Coreoperca whiteheadi; C.

Coreoperca herzi; D. Siniperca chuatsi, E,F. Coreoperca
shandongensis; scale bars Smm
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58 B MHKRBEXR, HPAA=R/ 8 RN X R XU ED B8 ES B A/ 8
BH X REIE. ASTIRKHEEI BB DSRENIFERTONLER SRAZER
Ll 7R /0 08 B LA BARIE S MAERSRBEREHRE, MMERRT K, BEEAEFN
BTE s BIEE S B 5 T M BT S0 45 th st T A B0 (B 10) 5 B 88 3B =X 0/0/0+2/; A1 88 =2
B THRERNTAZEEE: BT 30N, HPHEEAFARE, KXT R, 24 H#
B WA ARAE, T BLAE A SRR O THE B B OV R = AT, R T K, IR D 8
TR ES TN THREBMOSRERE 2 H. FHit, RS0 R D B E + &
JRaRHI R,

MEL_EHEGR A LR UE H, LR A% 2 X 5T BT A B e AR R G F, [ e
3% B A % R 30 g o 4 Ak B ) — 6 JRURR RRAE , B G, T RLIA K 1L AR /D R R /D R R
WRIEIRR R BEWRT —Ib B H R, ¥ N LR D88 (Coreoperca shandongensis

sp.nov. ).

3 FHYHEEEX

WERATRHAWRKAR AEMRTIELSATPE. P HAMBRE, K
e E /BN RS, AL R BN R RIS R A A, YT
Fefegde Ty s B e A B Ao A T e et B AL T F K dp, B A 8RR A6 T H AK
H e 0 DA R K B 2 55 v i B KON AN BN (Zhou et al., 1988),

AL AMBENEFRTE, (U RE LA L8R S 8 (Siniperca
wusiangensis Liu and Su,1962) FI87 E 2 2 i 7= F H A 57 B B o 57 it 3 1R B P B A o
K 41 B Coreoperca kaniensis 1 Coreoperca fushimiensis(Oheo and Teruo, 1975, Ohe
and Hayata,1984), L4 A% H A& JUM 3t DGk P F B 5 (ki Island) WA M A $ W (L
Frt s b E i) K F A% + 4 (Chojabaru Fm.) /Y Siniperca M1 Coreoperca .4 #1 ¥t
(Hayashi, 1975) . L%/ 888K A9 & 3L, AR L EE ARSI YRR T H LA, 1 E BN
JRIG R R b it B RS b, B BHE ML BREENR S %, LRI F R
BFEef B A8, Rt B RO AYERE, PEOSHE R R b SEM
H A& —Hy 83  E xR,

FAERBPATRKALXREENM L HRLE R (Chang er al., 1996)ERM, &
TR L Er i R E R E AR R - NMABX R, Eh R (BLLR WLy EEAR
F)EXIMRERESUSRTKAKARRRZRAMERE, £ XWSFHEYERER, ERFAL
Fp, iR KN, Kb XD TWR, P A TR A T A a2 5 E . #Ehka
EH ATt ZEREAHRE, ARAERKERPAE SSFENER, PHLEELR
K 04 S BLAT DAt — 5 LA S A LR T E RIS A H A5 S EREHERE -1
AR X RBW A

BLAE B 2 b, 8RB T B AL B FP 2R Siniperca chuatsi, Siniperca kneri, Siniperca
scherzeri % FE B AT F R B AR BIE T, B—BT WK 7=50, w8 g A
% & PR M W R A0 Siniperca obscura & 3 A TE TR R VL K TAT Y 32 I 50 3 /N 7K A
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DISCOVERY OF FOSSIL COREOPERCA (PERCIFORMES)IN CHINA
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Summary

Sinipercine is a group of freshwater perciform fishes distributed only in East Asia.
Its affinity and geological history have been little known for the paucity of the fossils
available. The only previously known fossils are Siniperca wusiangensis from the
Pliocene deposits of Shanxi, China, and Coreoperca kaniensis and other sinipercine
materials from the Miocene formation of Japan. The specimens described in this paper
were collected by the senior author from the Miocene Shanwang Formation, Shandong,
eastern China during an intensive excavation in 1996. This paper presents a full
description of the new material and discussion about problems related to its
systematics and distribution.

All specimens are stored in IVPP under the catalogue numbers V 11523.1~18.

Thanks are particularly due to Professor Chang Mee-mann for her guidance and
comments that helped improving the manuscript. We also wish to thank Dr Zhou
Jia-Jian for her generous help and discussion, Mr. Zhang Hong for field work; Mr.
Zhang Jie for Photography.
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Superorder Percomorpha Rosen,1973
Order Perciformes Regan,1913
Suborder and family indet.
Coreoperca Herzenstein, 1896

Coreoperca shandongensis sp.nov.
(figs. 1 ~10; pls. I~1IID)

Diagnosis Moderate-sized fish with known standard length between 104 to
115mm; predorsal formula 0/0/0+2/; dorsal fin XII, 13; pelvic fin with 13~ 16 soft
rays;anal fin with 9 soft rays but in few specimens with 10; posterior margin of
cleithrum smooth; upper edge of ceratohyal with berycoid foramen; opercular with two
spines about same size, its upper edge convex; posteroventral edge of preopercular
with strong irregular spines, some of which bifurcated; lower edges of both interopercular
and subopercular serrated; lower face of interopercular coarse; vertebrae 30.

Holotype A nearly complete fish with the posterior portion of its caudal fin
missing, catalogue number of IVPP: V 11523.1,

Referred specimens Two complete individuals but with some bones damaged
(IVPP V 11523.2~ 3), fifteen specimens of fish remains or disarticulated bones (IV
PP V 11523.4~18).

Locality and horizon Linqu County, Shandong Province; Shanwang Formation,
late Early Miocene.

Etymology shandong-name of a province of China, where the fossil was
discovered.

Description Moderate-sized fish with slightly compressed body,mouth large, head
length 1.3~ 1.4 times of head depth. The standard length from 3 complete individuals
is about 104~ 115mm, about 2.5~ 2.6 times head length, 2.9~ 3.0 body depth. The
maximum depth is at dorsal fin origin or slightly posterior.

The cranial roof in V 115239~ 10 is smooth,most of which occupied by two
large wide frontals. The supraorbital sensory canal is partly bone enclosed, passing
through anterior part to posterolateral part of the frontal. The paretal is small,
trapezoid, forming a flat surface with the frontals and lateral parts of supraoccipitals.
The length of parietal is less than its width. The anterior part of the supraoccipital
slightly separates the frontals posteriorly. The strong supraoccipital crest can be
observed in V 11523.11, but it is not clear if the supraoccipital shelf and upper
border are integrated or formed a fork shape. The orbital cavity is large, the diameter
of which is slightly less than preorbital distance. The robust parasphenoid passes
through the orbital cavity. There is a process in the mid-ventral side of the sphenotic
connected with the hyomandibular. The posterior margin of the posttemporal is
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smooth,

The mouth gape is large. The articulation of the articular and the quadrate is
behind the orbit. Premaxilla and dentary border the jaw margin. The ventral border of
the premaxilla bears villiform teeth. The slightly arc-like maxilla is wide and flat
posteriorly and narrow anteriorly. The supramaxilla is small and elongate, attached on
the posterodorsal border of the maxilla in V 11523.5. The thick dentary is approximately
triangular in shape,bearing villiform teeth on its upper border. Two small angulars are
present at the posteroventral margin of the articular.

A fine rod-like bone with villiform teeth under the ectopterygoid in V 11523.12
is thought to be the palatine. The entopterygoid is oblong in shape, and its dorsal
part almost reaches the parasphenoid. The ectopterygoid is arc-like in shape, connected
with the entopterygoid dorsally and the quadrate posteriorly. the quadrate is triangular,
articulated with the articular. Its posterior process is thick and short.

The opercular is slightly trapezoid, the anterior edge of which is thickened. It
presents two about the same-sized spines on the posterior margin. Its upper edge is
convex rather than straight as most sinipercine show. The preopercular is strongly
serrated, and its posteroventral edge bears irregular spines, some of which are
bifurcated. The upper limb of the preopercular is much longer than the lower one,
forming an angle of about 90°. The subopercular is slightly serrated. The
interopercular is oval in shape with a serrated ventral margin.

The basihyal in V 11523.16 is very clear, and the epihyal, ceratohyal and
interhyal can be observed is V 11523.5. The epihyal is triangular, widens anteriorly.
The ceratohyal is long and flat, and its anterior and posterior parts are wider than the
median part. There is a berycoid foramen near its upper edge in V 11523.10. There
are 7 branchiostegals.

Girdle and fin The supracleithrum is spoon-like in V 11523.3. The cleithrum is
sttong and its postdorsal border is smooth. The first postcleithrum is scale-like, the
second one elongate. The upper three radials are articulated with the scapula and the
forth partly with the scapula and partly with the coracoid. There are 13 to 15(167)
pectoral rays. The origin of pectoral fin is opposite to that of the dorsal fin.

The origin of the pelvic fin is a little behind that of the pectoral fin and dorsal
fin, There is a long strong spine and 5 soft rays attached to the innominatum. The
postpelvic process is long and partly fused with each other.

The base of the dorsal fin is long and consists of two parts. The spinous part has
12 spines. The first spine is shortest, the 7" and 6™ longest,the last spine about as
long as the 4", There are 3 predorsal bones and its formula is 0/0/0+2/. The soft ray
part has 13 soft rays. The pterygiophores of the soft rays are much weaker as
compared with those of the spines. The anal fin has 3 spines and 9 to 10 soft rays.
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The origin of the anal fin is slightly posterior to the origin of the dorsal soft ray part.
The first anal spineis short and small, the second longest and strongest. The first
pterygiophore showes the vestige of two fused pterygiophores and supports two spines,
reaching near to the first caudal vertebrae.

According to V 11523.2~3 and V 11523.5, the end of the caudal fin is round.
The formula of principal caudal rays is I, 8, 7, I. There are 8 procurrent rays on
each side of the principal caudal fin rays.

Vertebral column There are 30 vertebrac(13 abdominals and 17 caudals. Two
pairs of epineurals in the first two abdominal vertebrae, and 11 pairs of long pleural
ribs of which all but the last three are with fine unforked epipleurals. The last three
abdominal vertebrae have obvious parapophyses. The caudal skeleton is very common
in lower perciforms, which is preserved very well in V 11523.17. The first preural
centrum is fused with the first ural centrum, forming a triangular compound centrum.
There are 2 uroneurals, 3 epurals and 5 hypurals. The posterior end of uroneural 1 is
extended to be stegural, uroneural 2 is small and thin. Hypural 1~4 are wide and flat,
hypural 5 is the smallest. The hypurapophysis is well developed. The second preural
haemal spine is wider than the third preural haemal spine.

We only observed a few small fine cycloid scales covered the cleithrum and
some part of the body in V 11523.13,

Comparison and discussion Since Temminck and Schlegel established a
sinipercine species “Serranus kawamebari” in“Pisces, Siebold's Fauna Japonica "in 1842,
many new species have been described, referred to Siriperca, Coreoperca and
Coreosiniperca respectively. The distinctions between the genera are not very clear.
The latest phylogenetic analysis on the extant sinipercine (Liu and Chen, 1994)
confirmed two valid genera(Siniperca and Coreperca). Based on our recent
observations on both fossil and extant specimens, the main characters to distinguish
them are summarized in table 1.

As described above, Coreoperca shandongensis sp.nov.is characterized by the
posterior margin of the opercular with two approximately same sized spines and the
upper edge of the opercular convex; the posteroventral edge of the preopercular with
irregular strong spines, some of which bifurcated; the lower edges of the
interopercular and subopercular serrated; the dorsal fin rays XII, 13; the predorsal
formula 0/0/0+2/ and vertebrae 30. It differs from all extant species of Coreoperca
(see table 2), representing a new species. The discovery leads to the conclusion that
the sinipercine differentiated early in Miocene and become very prosperous not only in
Japan but also in China, and further supporting the suggestion that the fish faunas in
eastern China and Japan belonged to the same one during Late Cenozoic. It is
probably not the case that the sinipercine was originated in Japan and Korea in Early
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Miocene then migrated to China.
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B AR (Explanations of plates)
BERR I(Plate 1)

IR B9, Coreoperca shandongensis sp.nov.
1 EZ¥EAME, ZWR a nearly complete individual in left lateral view, V 11523.1, x1.5
2 EEAME, G a complete individual in right lateral view, V 11523.17, X 1.6

B REII (Plate II)
IR B8, Coreoperca shandongensis sp.nov.
1 FREAK, LZ0R, R EEERATHETE  an incomplete individual in left lateral view, showing the dorsal
spines and predorsal bones,V 115239, %2
2 ERBAE, B, REHX  a nearly complete individual in right lateral view, showing the anal fin,
V 115237, X1
3 ASEBAE A WAR, 7R TS 4 B 4 an incomplete individual in right lateral view, showing the dorsal fin and
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pelvic fin, V 115234, X1
BAR ITI (Plate IX)

IR B,  Coreoperca shandongensis sp.nov. %2

LB H, BRI part of skull skeleton in dorso-lateral view, V 11523.8

XY FMEE, MR lateral view of left articular and angulars, V 11523.6

HYE, M lateral view of right dentary, V 11523.10

7 & MELE, WA lateral view of right quadrate and symplectic, V 11523.10

RE, G MR, B E #A R the posterior part of the body in right lateral view, showing the caudal fin and
skeleton, V 11523.3

6 ZEH RATE M LR, M lingual view of left maxilla and supramaxilla, V 11523.5

7 AW LE, W lateral view of right premaxilla, V 11523.10
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