F36E HIWY HHEEDY ¥R pp. 173—196

19984¢ 7 A VERTEBRATA PALASIATICA figs.1-6, pls.I-1I

WA IR A TR E % (Tungtingichthys,
857 B Perciformes) B EIH W

K O® %
CREREBE RIS E AKTRS LR 100044)
X % =

(PEBEREKREEYHRT KRR 430072)

BE ﬁﬁﬁﬁ&ﬁf’ﬁ?ﬁ?fﬁﬁﬂmﬁiﬁ,E%%%ﬁﬁﬂ@ﬁ?ﬁ@fﬁfﬁ?’ﬁigﬂg%ﬁ, ¥
HEWFAERN TERNEREEHNERX. OB RANER T EHA N SBTERES
R MR THERGRIE FAVBHHAGRSSH E @260tk 3R HE %
Amphiperca. Priscacara Z [B]HI X R WENIRB LRI Percichthys X R ERIE,

XA WE, REH, R, B,

HHEESES Q915862

T

1 &7

HEFHEAK RIRESEPE ALK, ZONHE—ToBTFHBE, —
THEZEATHAESEH GALFHRKESL (49293 F, # Nelson, 1994), 3| H §7 & 1k, 3+ B4
PEHAXNARRAETMRZLEMN AR, LOYEEHARNERSKHRER ST
ROZUERGE: A —FE. B TRENGE T ENER, LG ELSYEEaRNEA
F¥HRERGEA, FOFRE 0 T3 65008 B B 40 8 K A RLAE . B AE B0 X 90 DA B v
8N T F.

570 H K5 B B (X E. 58 ) B E40 5 %35 B8 & (Patterson, 1964),
BT W H i B Rt R K B K KRR A . T E RIS, T R
AT PERBEERRAARTN—HESHHEAL, $TPEX—KLTHH
—EHRALEHBRIMES 9 B AR T HIEAEH IR, AT 7L AK20%k
FIAR 3%, T EL3@ it 2 45 K RE R 25 9578 B £ 2518 £ R A9 BF 55 th BB S A FE R AR B 30 4 o
HEREEEENEL.

XURAES (1962) B AR T XA T Wl B KR LDRNE. AT S G T KL
RDEBREW S E R (T gracilis), B TRERRE. L5, AR EAT HEL=RE
W A MF R, R HEIThHR, AR THEHS TES TRESAN TS

1) BEXARR%ES R (49272076).
Wi B 1997-11-21
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1l B2 9% (T hsiawanpuensis, K £, 1962),
BBOR 23 Ly 88 5 1L 48 41 1Y R 2 1) BE K
(T laianensis) , LA B ER THMU Bt
% R B % (T. hongzeensis) (B # % %,
1979), I 7R = 7K £ 3 35 L 2 B9 55 WA R 2
W (EHTE, 1981), M mHEET S &
BMRAGRILMAYFSHHAER (LT
), URIFRMEX, T &I HEH=
BTH—MHE & B B HRE
W% (T. eocaenus) (k¥R 8%, 1985) (K 1),

T8RP0 KA E ™8
WA, BETIE+4 B TniFEamE
BRI SR, S04 RALBE i, Mk
%2 MG T R PO ER, AR A
PR ITIE, A BIbR AR A T Lk ESNME R
ZERM “HB % (tansfer method) , B 7E
WA —EBETEE S EHEEER
SN =0 | HREBEEG, BdkEEHES N @,

B OFERNSH Obtig, ByYERGArw, EARXNHEREDR. SdxLsH
‘ AR AR BRI, RANEB T U XEEH
Fig.1 Sketch map of distribution of Tungungichthys A% FEMIELR. A CEIfE A 3t
Ocities, Mlocality of type species, Aother localities R AE — 8 R, X B K
JREVRMIESE AT, HE MRS 8T B AR R AX R BT —RHRKITIE, R, wEr
SHBETE B AXRAH RN BERRENBAIEE,

A OO AR RS & B A B W 304 S5 il A S B 5E BT ORERY 7= T 180 1 1 O BE K
A, B X R % AL M BR A V1043, V1043.1-3; X8 R B BT B 5T B9 4% & V1105,
V1105.1-3; KR EF TR A V5603 U RFER AW HEBEEG N =ZRFEN A
VI11367.1- 44 R B A R A XM B AL IREBEHNS R SR L HERLE
BIARA V11368.1-12. FERAITLEER T HA T H 6 BH K (Siniperca chuatsi) Fi#s
# (Lateolabrax japonicus){E Jy 5 HLAR 2R,

2 AR

%8 H Percomorpha Rosen, 1973
% H Perciformes Regan, 1913
T HEFKE Suborder and Family indet.
EIEEEM Tungtingichthys Liu et al. 1962
BITRE AHEEEY/N, EDBAEKYD 63mm, EFEKH 27%—38%. W
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. bHEESME ARG ER. ERATERNE, DRUuRE LRy, b THAK
BBERE. WEMEMRE EAREENE, FHA/MMEEE. BERHEE. 8%
BEEE B NEEE4RTEAEN, EENRER, TEERBR. KX, 857
64, HETZARAWER. L. THESERRWESE, #6680 Ml & WMo ELE,
BB ERKT AT, A A —RMZ), 5 VI-X 8, 85 —RERNKTA
BE iR, 5% 8— 1148, LOERTE (predorsal) 3 4R, ¥ #E Ay B X7 55 W R E K 0 O O/
00+ 1/, B—XWEXH I ETEHFERTRH00/0+ 2/, BB
B, BMAAH MMM, 7%, S _MRBEE, £ - XHEREWIRER. WEXS
13—1548, BoEMA, B I8, S#%. BHRAXERBE. REBRAIKSYEEARD
B MK R, 45— B ATHE (preural centrum 1) 555 — K4 B #E (ural centrum 1) A&, X
MWTHE T RKRER., BTESHK. BHESE 28 B—BRIBRY ABRE®RE. BLE
3IM. BEERTH ERMSRERBMREATE, BESERAP R RO HLR. £F
24—25 B, HRBHTRE (ctenoid) , BTG BR J2 5136 e [ 8% (cycloid) SRATEHE 35 .

FRAFEEME Tungtingichthys gracilis Liu, Liu et Tang, 1962
P BB WA e B R IR, A1, ERILA; .
SEITHE BT E R0/0/0 + 1/, BB S BMEF IR, DA RSN R, ¥

FH2 EmEHEXRLEEMNR _
Fig.2 T gracilis, skull in left view, V11367
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W& T—8 AR, B EAMIETIE, R L. T EERIIMIEH R 12 1R,

AR Ak BIE KEA31—63mm. MR, BRERATHSBESL, kK
o R B 2.6—3.3 45, LK 2529 (B 2 BMR D . U THARAEEREHLREZR
FFl V11367 AR IERMRZA V1043, 3 55 HAbin 4.

LF kPEKR, LKBXTLE(E 2).

BRI KT R RTEEH, AU, EﬂEﬂE‘P“ﬂZFﬁ?ﬁiﬁﬁ Eﬁﬁﬁﬁiiz
SMUAIE ERBREE S AN, BERAAN. EREBIRSTF-—REBAZBRREHR,
HEEREN. BIRRN RS, ¥ EgmE, 7 EBER. ZHEWNTERHE
B HEA L E, AR AT EAE WAV /DR, SR LEEM EARXY., REVTHHR
BREM, K&K, LARREFD., HHESRHMNEARENNEE, b THEMEER, X
FHGEREMEE, FRARREN—FS, THRAEERES. REEX, ERKTIE
BUBE, HRBE py 7T WIUBEER (sclerotic ring), {RE BiN A 41, BISEE SR, REFRIET
B, BUS AL T 5% B AW, 1 S ZE IR B U5 %A (4 1 M5 19 _E 2R (ascending process).
75 F FHE M RT T AT LAE Bl 4 S5 (basisphenoid) BRI Z . IREM S LA M R A
AR i B 4t & (alisphenoid). 7R 5. R & S, 7] LUE BB B # (sphenotic) 5 F ]
FHEXTHEATELYEHNERS, REE L ZWHNERT, FHREET & (pterotic) .
REERK BHEEMHERE BUSSRTEHNEMB—RAARESEMEXTHXTE;
SAEREAH B R AT RNBREE, [/ #ARHE (postemporal) B X. EH-F (epiotic)
T EmSR, (URE TR EMNDIRE, 5B N T EER. BHE ma M
B, BXKTRMFLES BXEWE, XETREF L. BAREAHFAREBEH
BB (scale bone) EMit R BEE. FHEN. MEXAA=ZABEL RSB & HE
HXXHRBREE, BRBhREMNN — XERRE, K PN —XiEREE ENREE,
BEERE LHRREE.

Wi, ONPERN, THEEFEXV LB TRIES S, DA EHEENEEA
. BiESEdmA —m EREk BT, ERAR, KA I BENXTR, L.
MEFHEOZEREREARNES. LHFBMATFHLEBRES, KB, FBENHT,
MR ARSI ETE SHEHBTAXY. HEANEEBNHTRE. &
Vil367.14 A LB R LT R—/MHA KA H LEE, £HMRE L ARRE.
HEBEZAY, DEERBRE, GRS, IXTEFEAL, XTEIRR BAKRE
EXH, BgER, A EHENES, F“ﬁ?ﬁﬁfﬂﬁ%(quadmw)%ﬁﬁﬁiﬁ?ﬁ,féﬁﬂﬁﬁ
PH/N KBS F (angular).

15 ¥ 5 & (palatine) X 3 H & (lachrymal) &ﬂﬂﬁ%h"ﬁﬁ% AL ECRT R
ERIEH 55HRE (ectopterygoid) MR A K RE, V11367 ipAh LB ZEHREZ
BEETHASEHEE, iR EEEEN Y. MRE (entopterygoid) KKK ETE #
R, NEBHAREANSE, BEENRE. GEEFE. W.ARBAESLE. Td
2%, TEME T HAEXTRAXFEHXFEAXY, MR HE (symplectic)
BABEETHEA. FEELFT . ARBETHNEARNERE, BRAE. .

G BERR D REERFOREE, EHEZAERAWEN, EHEEERRNRR
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AEAR—(#5—91), MEE (1962) KK &% (1985) YW BRI NEE, EFHES
HYILRRAZEHNEE ETUEREIX -FH ESERR S L@ 2, BRI, H
HHABEMERE. BEEEF BRETEERKNIETE, h FTXEE, THRYH
BprEE BEAHEMNORE RER, FALETEESKHE, ROVREEELL, TE
LB BERE=A. 0ENE. A TAR BEMHELEY, 8 TEEE M TRERE
REZEELAPEEHLRBNERHFR, EXZERATRREEAREN G %,
nESESE WS, REEHERETERTAR BEELHMFE (V11367.10 K
V11368.1) &, 7E I 1S B XX & b5 3 1
TN HREMR(ES). ERTHBEET
S BERAH ks, B L EsE
JE Sk 3 A B2 B B W 0 B2 U o vk
HeEE, BHEBHWWEFF—KHEEH -
EEENXYVE. EEEL. TYHERE —~
i, EXBRTXK. F&RTE&HHEE. B
FENBN, HPNER, EHBRATA L%
20 MR, TEBEEHFIAERN, BHAHF
SN EFH /PR, BRUALERE mE3: AnAERESES REXEZ—B
RRERANZGZR, THEEENWREIS Feg3 T gracilis, opercular system, showing
BHKEME R BT LA —MEK5E, A the spine at posterior margin of opercular,
BMERMEBEEZH, HESEIRE= V11367.10

e, E= MR ATR. BT A NENE. ‘

HE RS RBET. TS HHPENERERT, LENEE, THRIER, BEY
J&EB 43 (9 2304 BB M 2 F B (r. hyomandibularis V)@t 7. 54, LW T4
] DL #E5 A1 75 F (ceratohyal) , B ¥ & (urohyal) # T % bA B Bl % #OR 89 2 % & (basihyal) .
REBFHET IR XEBRIAAKRE (ceratobranchials) X " #8 & (pharyngobranchials) , .
AAFERNARTRETRE, WRBEN S HHRKE, R1F L. T W E (upper and
lower pharyngeals, BF W 88 & 5% 58 T %t £ 68 & ) # A BRI (molariform-like teeth), #8%&
‘# (branchiostegals) 6 R,

R 5. b RF (supracleithrum) KR K BB, BUSRI%E, RSB ANEE, B%
BT, AE (cleithrum) KA. T, R, BALHEHBHEFLER BXK, BX,
BRI ETE, J5REE 1 (postcleithrum 1) B FH ALK T LT H TE S, (BRI A%
R JEGREE 2. JAMHH (scapula) B 2 WA, FEIA — B, &% F (coracoid) Bl £ T,
JasEOI R, B2 BT, &Y 3—15H, L F IS BHRGFANEEHRE X, HEEEY 4
A SE ORI B9 F (radials), 76 V11367.14 F I P B R SHMETA S LB EHEY,
FEVI367 P ERE A RE, F B RN SN BN SR B8 ME UL s
WMEGBREERE. RERL, ERSEHESHNEBETEEES EHETKA, KA
S EEETRE L, HME IR S #E.

K, BRSNS, BN TREELR, T HVI-X.8—
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10, B— W ERBE, = WREK, KA K ERIGER, B —REHRNKTHK
RN, ELE—REANE AL ERTRERER MR MG, RKEBRA
STHE&. SRIEBECEEMAEEAPNRL TR, F—XHEFUIF—REW. T
WA A S WY NS, 58T F =X (predorsal formula, # Ahlstrom et al., 1976) FE X ¥
WBAF R 0/0/0+ 1/, BNE—HHIENTE —BEMSHZH, F_EHIUTE
—, SR E, FEEENENE - FHIXRERMATE NS RN
WZH, S TR IHEXR—BEH. EREZHEFNEEPRNEUEFILTRE
J0+0/0/1 + 1/ B 0/0/0/1 + 1/ #1155 (V11367.14), E— A K H — W H L RA LT
B TR 2T, ARBERANEFINTRUENEARL, XSRNEaREH
RAERX, EE— HMAIFFHNAERATES. NREHNSHZEH, ‘

BOERIE, A5 E MRS R, 8 1, 7—8, B —SEMBUE, 55 — SR
KBRS 9B (VI1367,V11367.14), F— BB KK, ~HEMBIFERHE, FREZ
&% Bk (32 Johnson, 1984 B & R), Arratia (1982) MBRX FERBR I E —. “XHMEAE
WG . :

BB, L. THENH B NLS.7.1. BEL TERFIMNEFERE
(procurrent rays)12 #2(V11367.8) (& 4). S -

== '
-z 1mm

/'" a——

EHa EFWFERRERREHR
Fig4 T gracilis, caudal fin and caundal skeleton, V11367.8

A HHET 24—25 4, H 4R HE (abdominal) 10—11 4>, B HE (caudal) 14—15 1.
HEREA BT, Br L FTREEME. EER. A 7. BREH K
g Bk H R E KX (Wilson, 1977; Arratia, 1982; Johnson, 1984; Micklich,
1988a.,b, 1989). % —EAIHE (PU)ME —KimBH (U)AE. TMIHB - KnEH
(U). BHESETUN 22 F—RBHEBTHBV KRBREEF (stegural). BT &
(hypurals)5 B, BB T & (parhypura) R — . "R TR SR TH#AHE. H=—0
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ETEAER#E LU HAMHE BLB Ep1-3
(epurals)3 ¥. EREE A FE BT
(PU) b MBS, BEFERAFX —H
ZBMENELMSEELOS SR KK
(A 5).

B MUER EES AREE THR
= RREE BAETEREGEHEEESH
B RS AT BEE . A, 8 5 AT
NGRE, B8R F LA 4—5 K FAETEMFR
B S0, J5 3R R T A WS 4N B 2 R ST

RAEF B HT, B D, S5 m g 4t (B AR 1, 6), —
ZEESHANBRERGEERE X, MR B5 ZFWMAERREH®
FLEE. Fg.5 T gracilis, caudal skeleton, V11367.1
3 4 ®

31 AESERAYH :

BXIREZE (1962 XXEMFAERLK, CF SAMHAALR, BIE=THE. K
i 75 A T B2 9, 38 B 0 T T TR R, VI R R VO B K, BC Y SR TSR BE RO L AR Y B
Bl R, KRB (1985) A NI EE AT L4 R B — 2 F 95, Be i — 38, A ek
iR a R T #IRE I —2K,

AR (1962,340 TOF/UBR VT EMFERMELRE, ENMEEST L. TXHEX
AREA BEERK. A IORKEA. MAMRAERNRS SR X MRER, R
BE,RA THRKEE. BERMNN I ZCAHRIER G B0 WERR A WE, B
TRHPITREETR LA EALR EHEEREN BRARREA. BEELROKE
T 75 W R BE 9K 0 T 75 48 0 BE K BT N R iR A R R 8 AR, 7E SARBR 9 55 W R B K AT A
ZHTR.METEBHERERNIRATEZ RN OR, HREH V603 FRIN M, HHRE=
BB AR A R VI— X, 8—10, E T BHMIRAF N IX—X, 10, M EHEHIFE V5603
T XL BERBMEFBBERLE 1), RAEFBEARTS, A—MHHOFRME
& BB M ERNRBYEENE, W Coreoperca herzi TR I N—XV,11—15(A
ZFR%,1988).

AT MWL EE R B, T VA R A 8% R V5603 MU LL ML MAAE K.}
FHERREMN, HESF EEENEBERA (BRI 7, 8), T 75 76 i 52 9% 8 A #4548
8, AT E & VLR BN (AR 11, 6). B8 5TF X AR 55 77 17 B2 9% /0 45 K 2 3Uin
AR 0/0/0+ 1/, F—XHELRE -, TEMHN V05 WEHITEFRN 0/0/0 +

©2/,V1105.1, V11053 Rt Rl fE R RIHEHIIH L. R VS603 M EHE - BEERE
—AREER, BT A RN EHRRERE, S E NN ERES NS
=RERFZE, A, A XAERART R, B, BN E#EERBTHEER
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0/0/0 + 2/ (L3 1). B Micklich(1988a, p.308) £ 18 Bilinia uraschista W35 BRI B &
BB EA SRR G B, AR R SE 2 [ — 8 & A 8 7T e B ([ 5
Ho, BEER-FFTUEIARNERNER. EFBEE BRI IRNOERN
BER—FFRREMEN. BEN Coreoperca B, B—ZEERAFAFHEHEROAR
REBERRMFF, WFE C. herzi 4 0/0/0 + 2, C. whiteheadi & C. kawamebari F
H0/0/0 + 1 (XM EE BRECHN, 1994). 04h, FRERE 8 L of RIMUE RN 1211,
T EFE®RE V603 R 7M., Hit, R LERINGFHENEX AWERAE
BE T RIMUE LS E, TR ZEATURLY., EMEWNRERN EEX AR,
BRI ERN0/0/0 + 2/, B+ MK ERRR, HESH LR EEMBERK, B
SEEEASMUEES 128, SWRERY TSR 0/0/0 + 1/, 8 BOHIE T 6, B
WEERER/N, BEEBAIMEER TR, EX—RRT, HHE V5603 174 (H 6)
PRBTTEMAER MAREWHER. S%, SRR 4E8H LRSS S ibis
AhENRFESRENEEERARAEXR. NZ, THEHNGAREARAE, GREOIFE
RE—#. RNIAPE/ITEN TERBSBEN THEEERRGY, LERXRAHER
2R, BRAEME, TEHTRE. TG ESX — Wik L &= E KSR
ERHEXZNERERMAIN. RNBGEFAO T HE5FEER. 5 iFERN> g ks
(K V5603 AR LA B9 EGHRNE, R B BF LA B, mu%’&’m%ﬁﬂgﬁﬁﬁ,

Soc Epo Soc.s Pa

s

‘ La(r)

M La())
Smx

L/

R

/‘ 0
A -

6 V5603%LEFH MR
Fig.6 Possible T. hsiawanpuensis, skull in right view
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BeAh, RATE I EEE], 7 450 B 40 IE AU A V1105 805 BUB IS Sl AR N, B2
HiRE Wind L RRE BRI, X WA A K E 1082 5 L R3S 685 fi X o8
BEARRKAR, B R R MEER. Priscacara liops MR RS B I5 %A MR A4ER
)63 89 R A (Grande, 1984). Percichthys HRISEE S SES. FTREE. HMEEE. 5H
BB ETBSNGHAEN SR, Amphiperca T35 WH & RIS 3% 158 1035 AN
BAER—F R RMERBEZS. SHREFH % RS SRS T HEAN
VA K R AR o R UK L M0 B 1K ST 0 R 5 0 B ZE R LA A o 2R BT R
M., XEELEN, -~ UREERNBEEYHEAXTERATR, BES SN, TIH
R E UEA B E—H AR,

#1 FHAER THEMBDESNEREIREVS3MBS TR

Table 1 Comparison between Tungtingichthys gracilis, T. hsiawanpuensis and V5603 from Hengnan

Fh % WP E O TR V5603

taxa Tungtingichthys gracilis Tungtingichthys hsiawanpuensis

7= LR HoTme AR

locality Sanbangiao, Linli county Xiawanpu, Xiangxiang county Longwantan, Hengnan county

i e VII-IX, 8-10 IX-X, 10 X, 11

dorsal fin rays

fade B m, 7-8 m, 8-9 o, 8

anal fin rays .

ERREREE -

serration on posterior margin R ] R

of posttemporal no present no

MEHHEAREEREA H5E, ol HAERES (WEK, Rk HEREEL (WK, ERe: FERBERA

ctenii and area carrying them | short, posterior end blunt; long and thin, ‘posterior end |long and thin, posterior end
area carrying ctenii small pointed;area carrying ctenii large | pointed;area carrying ctenii large

i LULES 0/0/0+1/ 0/0/0+2/ 0/0/0+2/

predorsal formula

R EMRSMME % BiHL. T&121 RWLE. T&TIR EBWLE. TE&H

procurrent rays 12 on either side of caudal |7 on either side of caudal 7 on either side of caudal
peduncte peduncle peduncie

32 REWMMLE

NARAEF (1962). KI5 (1985) Fr 4R 4 # I B2 9K 1) R AE 045 T A AT 244 f 7 3 2 %
BATREMEDN N ZEHE, HPirSE RS H AR bt D), i FE%
BE. A EWBEHARRELATBRAEBAEE, ARURLESTHEARNEES
EPREBVARS, MBI HASMEHEASH L EARTREBAENHERLT, EH
S W (SR —MES ST H AKX R) W RER — 4+ 2 HENE. RITERA
EHFRE BEH MEGER -, o WS BB AE T H AR, 3 AN & 2 W F et
E YL B 2R Fr 2 (BB Darmstadt B3 Messel 5 1§ %7 th 1 5 5 44 [Oilshale
Formation] #) Amphiperca, 3 B ¥R B M = 45 %7 tit 4% 391 U4 [Green River Shales]. in& X
British Columbia #J Horsefly 3 5 # Priscacara MBS £ M4 K Percichthys Ui B M /B ZE P4
EMEMZERUKEE=ZRBEPRORF)ET B (RE 2). IFE 2 D3 HHHREE



36 %

B Y ¥ #

R

182

pajelas $oU0q
S[e)IQIORIJUI PUODIS PUB ISIL paedas jou patewsas jou porewas jou s
fengqioeyut pi pue js1y RN ¥ o A R ¥ 39U 19410 JO UISTEur [enUSA
Ry B H LW
PpareLIds ) oows pareud [ewAnyor] Jo UIdrewl [ENUIA
1A
L o _amh BB
 (sdoy d) -
pareLas qloows 0o pateLds Ajduy PaJBLIasS pateles 1enoredoard
Ry AT ER GBS 173 1°2 %y | Jo wmSrew renusa pue jousysod
(oipasas f ) paveliss F8E : HAWHAHERMT
) Tematado
z (ptuopnby ) § 10 ¢ 4 1 Jo urdrew Joudsod uo souids
WHHIHEN
juasaid Juasard yuasard e[ixeurerdns
A
B & & BT
9ZIS UI 2)RIIPOUW YNOW 11QI0 JO JUIPRU 0} JOUIUE 3qIo jo suipru 0y Joussod 11J0 Jo Supu 0] Joudue | mel 19m0[ Jo uogemonre
WY gD WY HWLTY Y HMLT WY LT £XE
juasaud ) juasard juasaad Jioys rendioooerdns
A
B -2 2 wWEWT
1sa1o
pausyonp ¢ pausyonp pausyonp rendioooerdns jo uidrew saddn
&1 B H Ny HTHRT
p3us| prepuersppdap Apoq
%EE—%LT %6S—%CY %0S—%SY %8€—%LT
34/EY
(yypaopups g) wwg (sdoy d)
{(s1suardougnbuo) g) W/ —0L wwigg| {prpidas g) unu Unugg
{(s1sudopuoy ‘g)wd 011 P3ud| @10 08¢ Pus| @10) umwiIxew sAyryor3un3uny uey) Jo3re| pSus| piepuels WMWIXew azIs
RAEYH FAEFYH WEELY ANYE Y
sAy1yo1434 DUVIVISI vosadyduy sayrynBunduny exe}

sdypyordasg pue vapovIsug ‘vosadiydwy ‘sdypynSupSuny vdsemyaq uospredwo) 7 dqeL
H UL sAyoraad iy 0a0o05U] ‘Vouadiyduy ‘sApyorSupluny T



183

SKIR 8% . BIRTH BE A W BEMK (Tungtingichthys, %Y B perciformes) it B i W £

3 ¥

Qyoaopuns g

sisuaidounbuc] 4) o1 ‘I (sdoy 'd) €1—21 ‘X XX H—6 ‘X —Iik skel uy [esiop
1suartony L . . . U X— —6 ‘X—

Hsrsuaopuoy ) ¢1 ‘X —IIX atos ) 01—6°X i
(1oaopuvs d) -g-0-0~0 (¥861 emuoy Eesiopad
*(stsuaidowynbuoy ‘pueID ‘£6—16 ‘68 ‘88 17+0/0/0 /T+0/0/0 10 /1+0/0/0 I

d ‘Stsudopuoy d)-1-0-0-0 "8y woy paNod) /7+0/0/0
dasp Mojeys MO[[eys MO[feys uy esop jo S[ppmI U I3[
R "’ ¥ ® 1% Il ch 9 B
sAe1 jjos uey) 1aguof ske1 1jos uey) 193u0] ske1 1Jos uey Iauoys ske1 1jos uey 1o8uo| uty pesiop jo suids 3sa8uof
¥W LY ¥WLEY ¥l Ly LLER L2

€113y ‘861
‘epely wolj pansesw) jred

wed Aeijos jo aseq wey 198uo[

ped feiyjos jo aseq se Fuof se

wed Aei-jjos jo aseq uep IoBuo]

wed snouids u.o aseq

Ae1jos jo aseq ueyy 1a3uo] BFLWENLS A RFELREWS WECWEH LY WEL BB
BRLBEWLS
aseq je pauiof sAonunuod snonunuod SNONURUOd "9 psiop
HEUE 5% 5% HE| 007 s pus smouds
RY WL BTN
sfex uy omjad
§ T (sdor ‘d) 9—¢ 1 § 1 § 1
¥nu
(s1suardounnbuoy ‘g) 9f—G| sker uy erojsed
. . (sdoy ) s1—21 s1 S1—¢l
H(s1suaopuoy ‘J) y1—11 ¥isw
restopard
£ 13 13 €
B R
payutod uLIojLIRjoW uLojLejou uuojLrejow M3 [eadukreyd
¥ %= ¥ %e N
skel edysomouriq
9 9 9 9
HE¥N
paRLIIS . oows pareuss £[ouy Io ypoows | rerodwapsod jo urSrews oussod
Ry ‘ ok S 5 ok W)
DADIDISLG sAyryonSuy Sung exe)

sAyryaro4ad

(42

vouadiyduy




36 %

B 9 ¥ #

u ¥ K

184

SO[EOS [IIM

S3BOS (HIM

PIOUAID | SAEOS PIM PaIdA0d Jejnoado ‘PIOUSd | PAIIA0D YIAQ pue Jool [nys PaI2400 Yaayo pue jool [[uys $9[eOS

W R E N Jo uonzod 1ou;sod ‘prouno Jo uongod 1oumysod ‘prousto %
WRERET I Y | SR AR TR Y

(81/L1—¥1/€1) (vaopuns 4 l—o oz ¢ R SBIQaUaA

‘sysuadounnbuo] J) Tg—0¢ (ST—p1+T1—01) LT—ST (L1I—9T+11—07) LT— (S1—PT1+11—01) ST—HT BE

sdd 7 Pim suawoads

Moy Moy MO maj e ul Suo| ‘moj Ajpensn g uo suids femou
7 3 3 Feh¥ LETUE T
UHBTHOE RO T WHEK
(ypaopuvs J) em3ss Buipnjour ¢z | (vuopnbp g) peandys Jumpnpul ‘g NN uspuadapur ou [emgas Supnpur ‘g N Jo Isqumu
(HEHHB) T (HEHYBE) ¢ HERY—EHRFY (HEYHE) T EE I ELY
S (pruopnbo 'g) ¢ S S semaAy
o LEW |
’ speanda
£ (vruopnby °q) ¢ £ €
Ll
Juasqe juIsqe juasqe uasqe 7 juspuadapur
4 ¥ ¥ ¥ WA MY _HETR
pasny pasny pasnj pasny 'n pwe nd
hld e B B | HHWE— SRR
pay10y Apy3ijs K[xaAu0> papunos Apys3is papunod paresunn 10 payioj Apydis uy repnes jo aodeys
HER ik ] HEES HBEHER LELE]
(ypaopuos -g) €1 R ) /L sfes Juaumooid
A
WEIG L "THY WHTIMELE S T W L LN Ed ¥
I°L'8 1 1181 I°L '8 1°L°8" Sfes U epreo e
I
Wy
saurds 7 yum 9snqox pue 3uo| souids ¢ s 9snqor pue Suof| souids 7 ypm 9snqor pue 3uof | souids ¢ ynum 9snqor pue Juo[ |uy feue jo xoydoBiad i
WY HEES WOy KEHEX LR O HEEM H#X—HhN
. (yqpaopuns g) ¢ HE (sdoyy "J) 71—01 ‘I . skes uy [eue
‘(sssuardounnbuoy ) 01 ‘I (omass . 6—8 ‘I 6—L ‘I
(s1suaopuoy gy 8—L ‘MI Ppaerd) 68 I Fan
sAyYor2494 DIDIDISLIJ vosadiyduy sdyryo1unpSuny exe)

(%2



38 KB %. MR N TEE (Tungtingichthys, W B Perciformes) i) & H M £ 185

F, BMEH MMET— R 8958 H B 1E (autapomorphies) . JLF H 7R E &K ME DK £
BREEFBI=ZABEEY - ZBRIHAUER. AmEERAEE/D, KEEK HE
THEBRRNER, MIRETEHMEEETFHEN, REFEZERNESSAEARHT
Amphiperca M Priscacara, 1B iX % %§ {iE 7€ Percichthys P | AT UFE DR, H— &AM T
Percichthys FIFR1E, INF B HE ZHMABR, #EHE RS, L. THERARKES, HIX
5 amphiperca X Priscacara $t% . B, BATIE T A BE UL 26 58 B T B2 WA JBAE. 5 —F
HOLR, WM 5 — AR, AR —EBPHEAH, W EE LENE. F LB F
BEHEHEE.TE Priscacara PHIHERAH., BERMNUEZ AEREBEEEE5%H—
B, Amphiperca £ B (Micklich, 1987) , &7 5UE ) Priscacara W R BRBFRE
8% 5 % WM&, (HINE X British Columbia ¥ P. aquiloniust) 882 5% RH 3 8 4 K
(Wilson, 1977) . M TR ERAERMNEENFEBA L, BWARMEE LB SHOTMS. HFHM
X B8 B AASH TR F 7 5 58 R AE A B B BRI AR (R, 81 40, Arratia (1982)
B8R G519 Percichthys B J& fiE #1 Micklich (1987, p.55) FR R 8t #9 Amphiperca IR IE L K &
REMNYSERE HPESTHZHMREFW ARSI ERFENRE. ETUHRE
Priscacara, B| B i A 1k, AR A BB A X MR8 ¥ 5B, Cope (1877, 1884) R H i
BAEt R 2 et BB W B 8 Priscacara W 2 KR, 3 3E Priscacara FR %%, Wi
Grande (1980, p.149—151) RBH T A XM A N — L EA TR, EXHHFLT, RINPR
BB B K UL 2 B i BE WK ) X EAFMEVIS A ERRAE (W EXXRAE), HF WEFBTKRES
EARKEEWUFE. REBULREFNEREENERE, SFEFLENRASLET
BEUGEAEHE. BRI, 2338 ErE0#—FBRNRNE, RITWRESPIEM
T AR ENEB N EERFME, WA IE T EWEFH— LR, FRINYAE%RE
BEMINRICARIE#H T —2,
33 FESRMRsOR

XU IR A5 (1962) B K T B2 9K U3 A 55 K B (Toxotidae) . EH 5% (1979). KK B %
(1985) X 4% i B2 9% V3 A 5% (Serranidae) . X BRI BAEKE L EHER, BRHEHIK
BMTHEGRH THRSS AR —MESEK. EEX, EXRASLBALEL
FHHRP FREXERER S URET B, (R FERENPRETEZE BB
F 2 (Gosline, 1966) , F At 26 7% W 3 HE R 1 %%, 384> YT A Percichthyidae B, 35 B0 5
fi— SR RRA, BF —ERFNBEREUHE. ANAERETRAHRTEEX, BH_A—
MERFEMNBEHUHERE.

HASWHEMEFHEEFPEALXNPEBBRE-PMBWRRMAE, LEH
Priscacara % # A FE & 6 /5 13 A4 H Pomacentridae (Cope,  1884; Woodward, 1901),
Cichlidae (Haseman, 1912), Centrarchidae (Regan, 1916), i Jordan(1923) N B4 & &L
T — A A # Priscacaridac. % T Messel # 46 ¥ it 1K % 85 7% B @ K W0 amphiperca %,
Micklich (1987) ¥ H 3 A Serranidae/ PercichthyidaeiX — 258, T B 72 A #3X B N FHEB
ARBREH,

Cavender(1986) EIT At EWR KB R MAL AL L, B ERAELEW L HAL
Morone, Lateolabrax VAR R 53 % T B, B, B AL TR KK 1 Siniperca F#Y3
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A Percichthyidae #, [5] i fi th 4% b 35 &3] BUE P A9 578 B KW Priscacara FIFIAMBL,
E Percichthyidae — 7 152 B T BX ¥ o 1 BTt BL4E Amphiperca TE WIS — 45T B 2%,
IR BT o E i B K, B ARt I SR H XX 2 A S A B 3 U3 AR T SURR BT N SR 4R &5 TE
H 4k A (primitive percoid fossils). A i, iF & B 5 & # I\ 4 Gosline (1966) FF & #
Percichthyidae A& —4* H SR K8 (Armratia, 1982) i & — M & & 258% (Johnson, 1984), J5 &
FANAHR N BEEETREELRMBRKEHE.

15 BZ % M0 Amphiperca, Priscacara, Percichthys 3 F Z 1 1E, S5 05, T la&. &
B RERELSHWE HEHE. A LXWEFRNR2), XEREPHERBISER
Johnson (1984, p.473—484, Table 120) Fr 5 i &85 B (Percoidei) B 4 A& £ % I
FEAE, AT ARG B B JRAGRRAE. . OB R | SR S OB 4R B L& 0+ 3, B
EEEESMIEHEFET NS — 14, FHNEERS SHAR S L, AR EAEARAR
BRENMZ, &5 — R THEE RSB MR T AR NS — 5 BER
=R, B HEE R, B K (S0 Amatia[ 1982 FF E R B — . “ X E RS HHL
) BHENEIR.F—XBEEAS . ZHERMAE, EXRA B, B E LA TS
AERXK 00/0+2/ X 0/0+0/2;; BEBA SHETE 2CHEMNLE.IREBLE. —1K
mBEH(HE BN - N RKnEERESTR). 55 BaiHE b s #H S B, 55—,
“REZBNETERRE. S REMHSE R E; # B ¥0E ¥ % 24—27 1% (Johnson,
1984), {HXEHEAERAHERE NG B WIRHBIFE. EMFESEERNE, 9 EEXNE
BaEPHEAMEENPEEEH - BEESHARRISERERA SRR, BTRE
5 & 11 &5 R¥ (Gosline, 1966; Johnson, 1984, 1993). E ik, iT XL NMBEE I IAA ST
B R E LR ERBRAE N,

T B %, Amphiperca Micklich, 1987) X Priscacara(Haseman, 1912; Jordan, 1923;
Rosen and Patterson, 1990) # B A F AR M %, X t & Haseman ¥ Priscacara B T Cichlidae
L X Jordan ¥ & /3 A J& T R (Pharyngognathi) # i) Chromides ¥ 2 —. WEREAH
AR 17 , B FK W8 G (Pharyngognathy) , B 55 T ) M 8B X 3F R B R, [ BT, 53T L
ANMHEEERGR. EFEHBFELBMNARBEIREESTER - ZAZYHKXE R,
EEANFPEMW cichlids F 2. A THREHAR S, WAESTEE ARPHIRE LY L5
BidiFEitit, L—tit R BAF RN Miller (1846) % K5 I 4 $R 9% £ 2 (Acanthopterygii)
whELAT EUR R U B Fh U3 ARER, H 5 R #15% R E K I Regan (1929) . Berg (1940) %
WA g A R — b s 5] 5 A7 k4L, T4 RA FRBE G R RITARF KBS, AOHE
#7310 Kauffman M Liem (1982) EA & Stiassny 1 Jensen(1987) %@ 35 X R KEBR
SUEE 7 4 00 G B 3 Atk 5 AR 3% B R AT A 25 A S I O 4 B 40 L WA A B A U3 A —
AN X RE S E B (Labroidei) . Ait, Johnson (1993) % AFH AR E X —W A, ik h,
Stiassny 1 Jenson (1987) #i &~ A KE k£ W B b A R KB IEIEERE R eI, kB8
B Atk O T 3 SR SR AHT AT K £R K, T B Stiassny Ft Jenson B2 H 89 A\ /N EER ) 3 45 %
EFHEREL AT TRE, TIAXESHEA XNRESEESENEESX RN RES
K303, R, R kBT H R A MEA X AMEE. Hik, 8B 8rhik, B
ﬁﬁ@)ﬂﬂf#\:ﬁﬁﬁﬁﬂ%#lﬁﬁ*ﬂﬂﬂ(homoplasy)ﬂiﬂqﬁ—/l\aé%éﬁyé_ffﬂ‘lI‘ﬁl;@. it
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FALG R BE %, Amphiperca 1 Priscacara i, B L E H X, HARMN AR E BB
B ERMW i, (BER T 7E Priscacara P MR B A A B/ R F 481 T & (Haseman, 1912)
ShEHAMEFHREEEREDHE, ELERIEATHERSR SR — K. E
BRBIM R, Percichthys ¥ A B ARM 58 (3 Arratia 558, X B PR EM EE R
EEMILMAaFTEEARKN—-NEERS.

B AR MR 15 41, b2 BRI JLANRIESEH JUNE Percichthys B ARFFTERIFRE, BIREK
T 30 B, 7 oE SR BRER 4 85 SR WR 43 I M 200 L Percichthys I ERBEZ, ETHT&ILHE
. MIERBRE LA BFILAE T Percichthys FRETERIFFIERE, LR R IJLANE Z H#
% % KB M1 Percichthys W X R ERBE, L EREFHOILAMLARBITA
Percichthyidae Bl EX R B A RSB EN. ZETUHBIBM. EMAMILE B AEE
BRZEIMEGR, UFENELEU AN ERANARE, REESHAEMEFEHARL
MEARXREARLZ A BEBHEETEHEL.

4 & ®

1) MHEAEARFHAERSHASBERNAURARKES LB ALK B BN
ERAFREHTEENEBFE. ERFZRHARTEEARSFSEHARNEHLRPEEA
AFRBEMS A, BESNBI ST AER M AERT.

2) HEERABENFFFRESR, NEWMT BN, EF 6. 85 DK
RN GEEURBE AN EREARETAEEEER. ETXEREH, XMW
AFRRTTURSIR . MR ERATE, IR 8% (1985) JAAFMFEY VS603 4 ARIAAT
T T AN S5 R R '

3) MIFIBE#, Bk ¥H B Amphiperca, 3t X8 Priscacara VA BB %8 Percichthys W Ho ¢
XF, LERK IR Z B LLE NS5 B XR Percichthys B35, B, ¥ b2 BRE0 JLAME
A Bt —FHH I3 A Percichthyidae BRI IEB R HAAZ Y. B TX LR AREHFR MK
41, B HIE AT BB 1TE d0 2 BRIUAN 3 X i Fh 2K (8] ¢ 2R B R B

Bt AXHARTHBAGSTHEMBRTE T BN, FhERAEECHNDBREARRH
ARRRSSRBER AL, S EAREERERE G KW Amatia -EH X Percichthys
L ARR F AT 8, £ B poF I REH W Grande BUEFE £ Priscacara ¥R Lk, A
FRBHEENL, KA KITAK, R FaEEH IR, £4 £ —F 30k,

8 * x W

EHE, TEHE ET=, 1981, JEZASBERFEABEE =LA, PEHYEYS. FEAME 2. &
. BEHRME. 1—10

MRE, XK, B & 1962. PHEREYEE-FHR. SHESIPEE AL, 6(2):121—129

X, 1997. WMENRAUBFITHICBEV L HEIHEXR. AXFBXE, 617

YR, BREM, 1994, MEANRKRTHRRETHENE RS, SHYWEHR, 1508F).1—12

HAEE.1962. MEMS EEZCAKARTEHANER. SHRSIYEH AL, 6(4):333—348
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REEXAMINATION OF TUNGTINGICHTHYS (PISCES, PERCIF ORMEYS)
FROM HUNAN PROVINCE, CHINA

CHANG Mee—mann
(Institute of Vertebrate Paleontology and Palecanthropology, Chinese Academy of Sciences Beijing  100044)

LIU Huanzhang
(Institute of Hydrobiology, Chinese Academy of Sciences Wuhan 430072)

Key words Tungtingichthys, Eocene, redescription, comparison
Summary

The Eocene perciform Tungtingichthys has been found widely spread over eastern
and southern China. Since the genus was first established by Liu er al (1962), five
species (T. gracilis, T. hsiawanpuensis, T. laianensis, T. hongzeensis, and T, eocaenus)
have been described from Hunan, Anhui, Jiangsu, Guangdong, Shandong and Liaoning
Provinces (Fig.1). Most of the specimens are preserved in oil shale and are very
difficult to prepare and for this reason previous descriptions are in many ways
incomplete. The purpose of this paper is to redescribe the type species of the genus, T.
gracilis, based on newly prepared specimens collected from Hunan Province, to review
their systematics and to compare Tungtingichthys with. contemporaneous perciforms
from other continents. The specimens used in this study include those from the
collections of the IVPP and those newly collected by the senior author and her
colleagues in 1991 from the type locality of the type species, i.e. Sanbangiao (village),
Shimen (town), Linli county, Hunan Province. After trying different ways of
preparation with no success most of specimens are prepared mechanically with a thin
needle. One of them (V11367) is prepared by transfer method.
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1 Systematics

Superoder Percomorpha Rosen, 1973
Order Perciformes Regan, 1913
Suborder and family indet.
Tungtingichthys Liu et al. 1962

Revised diagnosis Small fish with relatively low body depth, laterally compressed,
known maximum standard length 63 mm, body depth consisting 27%— 38% of
standard length; upper margin of supraoccipital crest thickened, supraoccipital shelf
present; orbit comparatively large, its diameter longer than antorbital distance, mouth
terminal or slightly suprateyminal, mouth margin of premaxilla and dentary covered by
fine teeth, premaxilla with ascending and articular processes, tiny supramaxilla present,
palatine with small teeth; opercular with one spine, preopercular finely serrated
posteriorly while its ventral margin with fewer and broader serrations; branchiostegal
rays 6; ventral margin of lachrymal prominently serrated; upper and lower pharyngeals
with molariform teeth; spine part of dorsal fin continuous with soft-ray part, base of
former longer than that of latter, dorsal margin slightly notched between two parts,
last spine longer than preceding one, D VIII—X, 8—11; predorsal formula in T.
gracilis 0/0/ 0+1/, in T. hsiawanpuensis 0/0/0+2/; A M, 7—9; P 13—15; V I, 5,
caudal fin slightly forked, PU, fused with U,, no independent U, hypurals 5,
uroneurals 2, anterior portion of UN; enlarged to form stegural, epuralsl 3, neural spine
on PU; in most of specimens short, in very few specimens long; vertebrac 24—25;
scales on body ctenoid, posterior portion of skull roof and cheek covered with cycloid
or ctenoid scales.

Tungtingichthys gracilis Liu, Liu et Tang, 1962

Revised Diagnosis  Predorsal formula 0/0/ 0+1/; dorsal spines VII in most
specimens, very rarely IX, soft rays of amal fin 7—8; ctenii on scale short and blunt;
procurrent rays 11—12,

Locality, horizon and age Sanbangiao, Shimen, Linli county, Hunan Province;
Xiejiashan Formation, Eocene. )

The full description of T. gracilis is not presented in the English summary. For
the main characters see Tab. 1, 2; Figs. 2—6 and P1. I, IL

2 Discussion

Since the description of 7. gracilis by Liu er al. (1962) four more species were
added to the genus (see above). While describing 7. eocaenus Chang et al. (1985)
noticed that those from Hunan Province and those from Jiangsu and Anhui Provinces
differ in many ways and might finally be subdivided into two groups. The discussion
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here involves only those from Hunan.
2.1 Validity of T. hsiawanpuensis

The diagnostic characters suggested by Cheng (1962,p.340) for T. hsiawanpuensis
are:the two arms of the preopercular form a right angle; the anal fin contains nine
soft rays and thus forming a slightly longer base than that of T. gracilis. According to
our observation the angle between the two arms of the preopercular is more or less
the same, ie. roughly a right angle, in the two species. The number of the anal soft
rays in T gracilis is 7—8, in T hsiawanpuensis is 8—9 while in V5603 from
Hengnan it is 8. So these two characters are not diagnostic. Besides, the number of
the dorsal fin rays are also inconsiderable (VII—IX, 8—10 in T gracilis, IX—X, 10
in T hsiawanpuensis and X, 11 in V5603, see Tab.1). It is common in Recent
perciforms that the number of fin rays varies in different individuals of the same
species. For instance, the dorsal fin rays in Coreoperca herzi are XI—XV, 11—15
(Zhou et al., 1988). '

Our current observation, however, reveals quite a few distinctions between T.
gracilis and T hsiawanpuensis. In the former species the scales bear short and blunt
ctenii and the area for attachment of ctenii is narrow. In the latter species as well as
in V5603 the ctenii are long and pointed and the area for attachment of ctenii is
broader (P1. II, figs. 6—8). The predorsal formula in most specimens of T, gracilis is
0/0/0+1/ while in T hsiawanpuensis V1105, V1105.1 and V1105.3 it is 0/0/ 0+2/.
Though the neural spine of the second vertebra is badly preserved in V5603 and we -
are not sure whether it is situated between the second and third predorsals as it is in
T hsiawanpuensis, one fact is certain that the first pterygiophore of the dorsal fin in
this specimen carries two short spines. While discussing about the insertion of the first
dorsal pterygiophore between the neural spines in Bilinia uraschista Micklich (1988a,p.
308) mentioned that though the situation varies in' different species of the same genus
or even in different individuals of the same species the number of the fin spines
carried by the first dorsal pterygiophore remains constant in the same species. The
same relation can be seen in Recent perciforms. For instance, in Coreoperca the
number of fin spines carried by the first dorsal pterygiophore varies only in different
species. The predorsal formula in C. herci is 0/0/0+2/ while in C. kawamebari and C.
whiteheadi it is 0/0/0+1/ (Liu et al. 1994). Besides, the number of procurrent rays in
T gracilis is approximately 12 whereas in V5603 and T. hsaiwanpuensis it is around
7. Thus, T hsaiwanpuensis can easily be distinguished from T gracilis by the predorsal
formula (0/0/0+2/), fine, long and pointed ctenii, broader attachment area for ctenii
and bigger number of procurrent rays (12) (see Tab.1) and is, therefore, a valid
species. In this case, the specimen V5603 from Hengnan should rather be referred to
T hsaiwanpuensis than to T. gracilis.
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We also observed, the posterior border of the posttemporal of the holotype of T.
hsaiwanpuensis V1105 is finely serrated while in all other specimens of
Tungtingichthys it is smooth. This condition and the slight differences in the number
of fin rays and insertion of predorsals and pterygiophores between neural spines of
vertebrae are probably just individual variations. The posterior margin of the
preopercular in different individuals of Priscacara liops can also be seen from finely
serrated to smooth (Grande, 1984). The insertion of predorsals and pterygiophores
varies in different individuals of the same species of Amphiperca. In T gracilis from
Sanbangiao the insertion of predorsals and pterygiophores, the length of the neural
spine of PU, and the number of uroneurals varies in different individuals. These facts
show that some characters in early perciforms have considerable range of variation yet
the phylogenetic implication of them is still awaiting further investigation.

2.2 Diagnosis of Tungtingichthys

The diagnoses of Tungtingichthys provided by Liu et al. (1962) and Chang ez al.
(1985) incorporate the main characters they noticed from the specimens of the genus.
Many of them are not only present in Tungtingichthys but also in other lower
perciforms. It is, in fact, a very hard task to set a diagnosis for Tungtingichthys (or
for any other genus of lower perciforms) when the phylogeny of Recent perciforms is
not well-established and the knowledge of morphology of fossil perciforms is
inadequate. Based on our examination of newly collected and prepared specimens
additional description of the osteology of Tunmgtingichthys and comparison with some
of the contemporaneous forms from Europe and America (Amphiperca from the
Middle Eocene Oilshale of Messel near Darmstadt, Priscacara from the Middle Eocene
Green River shale of Wyoming, the United States and Horsefly, British Columbia,
Canada and Recent Percichthys from South America and their fossil representatives
from Paleogene of Argentine and Chili) are made (Tab.2). Table 2 shows that nearly
all characters seen in Tungtingichthys can be observed either in the other three genera
or in one or two of them. It is very difficult to define autapomorphies for any of
these genera. For instance, part of the characters of Tungtingichthys, e.g. small size,
low body depth, comparatively gross serration on ventral margin of lachrymal, fine
serration on posterior margin of posttemporal, slightly forked caudal fin etc. are not
found in Amphiperca and Priscacara but they are all present in Percichthys. Other
characters of Tungtingichthys, e.g. the shallow notch at dorsal margin of dorsal fin,
less number of vertebrae, molarlike phayngeal teeth etc. are not seen in Percichthys
but are shared with Amphiperca and Priscacara. Therefore, they are not diagnostic for
Tungtingichthys. As for some other characters present in Tungtingichthys, e. g.
thickened dorsal margin of supraoccipital crest, supraoccipital shelf, supramaxilla etc.,
there is no sufficient information in some of the other three genera. So it is difficult
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to make appropriate judgement about them. The researchers on lower perciforms from
other areas of the world have, perhaps, encountered the same problems. The diagnoses
of Percichthys and Amphiperca given by Arratia (1982) and Micklich (1987)
respectively are, on the whole, overall characters of these genera which include many
characters present in other lower perciforms. As for Priscacara, no detailed description
has been published so far. The diagnosis provided by Cope (1877, 1884) is actually
the main characters he could obseérve in the specimens of Priscacara but not specific
for it. Grande (1980, p.55) provided some basic data for this genus. In this case,
what we can do at present is to sum up all main characters we notice from the
specimens of Tungtingichthys as its diagnosis (see diagnosis above) which includes a
few characters shared by all lower perciforms. The proper diagnosis of Tungtingichthys
can be made only when the phylogeny of Perciformes as a whole is done.

2.3 Phylogenetic position of Tungtingichthys

Liu et al. referred Tungtingichthys to Toxotidae. Xia et al. (1979) and Chang et
al. (1985) later moved it to Serranidae in the traditional sense, i.e. as a mixture of
lower perciforms. Serranidae recently is regarded as including only those who bear
three spines at the posterior margin of their opercular (Gosline, 1966). The other
forms are excluded. Part of them are transferred to Percichthyidae while some others
are referred to other families. The rest remain incerti sedis. According to what we
know about Tungtingichthys it can only be referred to the last case.

The phylogeny of the Eocene perciforms from other areas of the world is also
unsettled. Priscacara from North America has been referred to the Recent families
Pomacentridae (Cope, 1884; Woodward, 1901), Cichlidae (Haseman, 1912) and
Centrarchidae (Regan, 1916). Jordan (1923) established a fossil family Priscacaridae
specially for it. As for the Eocene perciforms from Messel, e.g. Amphiperca and
others, Micklich (1987) refers them to a group of Serranidae/Percichthyidae though
neither of the two families is accepted as monophyletic. ‘

When discussing the history of North American fresh water fossil fishes, aside
from the south hemisphere Percichthys, Cavender (1986) grouped the Recent
perciforms Morone, Lateolabrax and Siniperca from North hemisphere into the family
Percichthyidae as well. He also placed the fossil perciforms from Green "River shale, e.
g. Priscacara etc. in the same family. In the same passage, he mentioned the Middle
Eocene perciforms Amphiperca and others from Europe and Tungtingichthys from
China though he did not refer them to the family Percichthyidae. He just called them
primitive percoid fishes. The distribution of the Chimese perch Siniperca is restricted to
fresh water of Fast Asia, i.e. China, Korea and North Vietnam. Many workers
suggest that Percichthyidae sensu Gosline (1966) is not a natural group (Arratia, 1982)
but a polyphyletic one (Johnson, 1984). Johnson (1984) proposes the family to include
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only genera from South America and Australia.

Tungtingichthys, Amphiperca, Priscacara and Percichthys share many characters
(see Tab.2). These characters are just those tabulated by Johnson (1984, p.473—484,
Table 120) as often seen in percoid adults or, we can say, they are primitive percoid
characters. They are, perhaps, primitive characters for the whole Perciformes as well.
Many authors suggested that Percoidei, the largest suborder in Teleostei, as Perciformes,
is not defined by any synapomorphies and thus is also a polyphyletic group (Johnson,
1984, 1993; Johnson and Patterson, 1993). Therefore, to discuss whether the genera
mentioned above belong to Percoidei is meaningless.

Tungtingichthys, Amphiperca (Micklich, 1987) and Priscacara (Haseman, 1912;
Jordan, 1923; Rosen and Patterson, 1990) all have molar-like pharyngeal teeth. This is,
perhaps, one of the reasons why Haseman referred Priscacara to Cichlidae and Jordan
placed it to Chromides of Pharyngognathi. The phylogenetic implication of the
pharyngognathy has long been an issue of dispute. Quite recently, through cladistic
phylogenetic study, using pharyngognathy and other related characters as
synapomorphies Stiassny and Jensen (1987) grouped most acanthopterygians with
pharyngognathy into Labroidei (sensu lato). Johnson (1993) and others, however, do
not agree with this point of view. Thus, whether pharyngognathy is a synapomorphy
or just homoplasy remains so far unsolved. For the fossil forms, it is more difficult
in this respect. We can see pharyngeal teeth in many specimens but except for fused
pharyngeal bones with a median suture observed in Priscacara (Haseman, 1912) we
have had no chance to see pharyngeal bones in any other forms, not speaking about
whether the bones are fused or not. It is worth of mentioning that Percichthys does
not have molar-like pharyngeal teeth (Arratia, pers. comm.). This is, perhaps, a
character of some importance to distinguish the north hemisphere Eocene fossil
perciforms from the southern one.

Aside from molar-like pharyngeal teeth the few Eocene perciforms share some
other characters which are not found in Percichthys. These are:the vertebrae less than
30, the notch between the spine and soft ray parts of the dorsal fin shallower than
that in Percichthys, the ventral margin of infraorbitals not serrated. Judging from these
characters the north hemisphere forms seem more closely related than any of them
with Percichthys. There is, so far, no sufficient ground to refer them to Percichthyidae.
As for the relationships between the Eocene perciforms from Europe, Asia and North
America it is pending further study of these fossil forms and a more or less certain
phylogeny of the Recent perciforms.

3 Conclusions

1) Tungtingichthys from the Eocene of Hunan shares many perciform primitive
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characters with its contemporaneous and Recent lower perciforms from other areas of
the world. Its other characters are also shared in different extent by other perciform
groups though the exact distribution of the characters is not yet clear.

2) The two previously described species of Tungtingichthys, T gracilis and T.
hsiawanpuensis are all valid. They can be distinguished in the predorsal formula, the
shape and area of attachment of the ctenii and the number of the procurrent rays.
According to these criteria the specimen V5603 from Hengnan should probably be
referred to T hsiawanpuensis but not to T. gracilis.

3) Judging from the comparison between Tungtingichthys, Amphiperca, Priscacara
and Percichthys the genera from north hemisphere seem more closely related between
themselves than with Percichthys from the south hemisphere. It is inappropriate to
refer the fossil genera from north hemisphere to Percichthyidae. Due to inadequate
study it is too early to discuss about the relationships between these fossil forms from
north hemisphere.
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Pal palatine & Sc.b scale bone B
PH parhypural BRT& Scl supracleithrum LEE
Pmx premaxilla ;o= Smx supramasilla W EmE
Pmx (r) right premaxilia AT LaEE Soc supraoccipital ot Ao
Pop preopercular R S8 55 H Soc.s  supraoccipital shelf ist/a-f ¢
Pt posttemporal =5 ke Sop subopercular TEdE
Pto pterotic REFG Sy symplectic 4=
PU preural centra R U ural centra R R HE
Q quadrate HE UN uroneural EwMed
Sc sclerotic ring AR

AR i% A (Explanations of plates)
BiR 1(Plate I

1. EW IR ER (T gracilis), V11367.1, BaZ M, B et 8 =W (a complete fish in left view,
Sanbangiao, Linli, Hunan) X 3

2. & WA BE R (T gracilis), V11367, BB AX M MW EER SRS G complete fish in left view,
Sanbangiao, Linli, Hunan) X 1.5

3. FTIERER (T hsiawanpuensis), V5603, BAGMM, AR B R A (a complete fish in right view,
Longwantan, Hengnan, Hunan) X 2

4. EWIRKEN (T gracilis), V113678, FE#A MR, HI5 15 =#H#F (caudal fin in right view, Sanbangiao,
Linli, Hunan) X 4

5. HNIRER (T gracilis), V11367.14, SETHA MR, BET k¥ =8¢ (anterior part of a complete fish
in right view, Sanbangiao, Linli, Hunan) X 3

EAE II(Plate II)

. BB AEEZHE lachrymal with gross serration

. HTRFER (T gracilis), V113678, BB %G MM (caudal skeleton in right view)

. ETIFER (T gracilis), V11367.10, BHE#&A MM (caudal skeleton in right view)

. TR (T, hsiawanpuensis), V5603, FBEBZ MM (caudal skeleton in left view)
FHRRBE (T gracilis), V11367.10, MB#HF K4 MR (opercular series in left view)

. ETREER (T. gracilis), V11367, $H L8EHTAT (scales with short ctenii)

. TR E®R (T hsiawanpuensis), V5603, M4 BB (scales with long ctenii)

. TSR (T hsiawanpuensis), V11051, BH LBAKHIH (scales with long ctenii)
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Scale bar in Fig.5 = Smm, in the rest figures = 2mm
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