WA S H A E

B4 H2H VERTEBRATA PALASIATICA 1963 & 6 H

thE RSP R EH
B HRHNERIETER
® B 2

(h EREb A e 5 & A BT

19334ER 3% B BUIEIR T R EHLEE KAt a , B23L T —8 (Mesoclupea) B
Fh(M. showchangensis Fo. M. globicephala), #HIFLBIAABER (Clupeidae), A7 4 Mtk
AREHRCE R,

AR, TR AR IR B , R R B T KR AR A fea, |k Sk R
TEMLE B EE, B E R, RS RSN Kb B A, X a R
R, & K ME R LTy, FHTXEFIA, BRMANH LS B A /e —25 BRI

%,

XXM ER R b, BLEE 1935 423 1936 FERIE . SRIBBREMN T EE KAt Q
UG IREERT 27 PrbR4s (V. 2683. 1—27), 1957 EHL A EHL ERAFER T HER
MG 5 ShbRrAs (V. 2684, 1—5) FiIlH & 694 Bebr 4 (V. 2683, 28—31), 1960
I 62 LA DX BN ET SR I 78 11 Sk 3T Ao LU Sk iy 11 SRRz (V. 2685, 1—11),
1960 EHUE G AR IrE R F R AT REE RAH—BbraA (V. 2683, 32) BB
Wi{LBA 1961 45, 1962 (E1EH EFEE A RFH —Sibrd (V. 2683. 33) FHEREEIRTE L
SkEFARAFH 39 Pedpads (V. 2685. 12—50), £ LIEctfEh, 2% T HE SRR S0
ZEBT o AR R UGB A7 B R B 0P B b A T B R AR MR B S, B
Sy gt a, ERMRHIENPE A AEFEMILEHER, RIFTAEERA
FeAFERT L

FELES RS, BIIXES, X R A RENRDES, REEIZ MRS,
R SRS B , B R MR R R KRR, st , BT A XRIBA R R M B R4l

A, M A R S e B A AR B = R R 1 i B B R B sh R R BTy

Al EMHR BB bRk, B IE b —H B3
= A GE Gt
B Isospondyli

#£ Chirocentridae
B Mesoclupea Ping et Yen 1933

BEVRHE: RGBT, —THEMAERILE R, U S LA F 497, LR

* 196347 4 H 9 H¥eH,
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WaE, RECEUR MRS S BN EEAAMER, RIEX, ETEE, AOXF, k¥EH
fl, VSR PERIR BOHE,, BB bR b, BT ESRE BN R AT A ST N, B B3R
Tk, BEACEHTHN, OMEAR, RTARSEE R TRSMEARZSKE 5, A S R W AR, 88
EEMKEKTTE, FHEBNL, AR, JURBEGR, 15 8 DT i il ok
Lo B Lib##E (supraneural) B LE5F /MB (epineural) JGJ5REE (postcleithrum ), i
BENTAR, BE R, MEEEIR /b, HWHERAMTERRAZE, FHE, Bk, EEES X,
RBTHE 78 EISE, ARUBERSATK, TRREE,

Mesoclupea showchangensis Ping et Yen
(B 1—I1r)

1933 Mesoclupea showchangensis, Tk Sk, PEMBESSEE TR, $ =1, 270272 &, ER
1, 1,

1933 Mericlupea globicephala, T Bsid, Ak, 272—273 B,EM L B 2

R —4&REAR, HTFEMSWEHEAEHRITERLE V. 2685, 13, =%,
B 9ER M. showchangensis B M. globicephala TETUFRAE ER3E 5,

BE: M BERERGEESL, A TRULA B R EHIT T IR A, AWK E
B 2.7—34 5, kKBE/NTRS, BRKTRE, Wi, JUEIR (sclerotic) Bfl, FHE
53—54 4, B—FHA 45 MUF, IEEEEMREEREENSE, D II-11, A I1-43,
c I-17-1, .

ok RESFHETY, BRAKRESMTIEEE L, AR EH 2.7—3.4 5, 930K
7 3.4—4 1 RE(ERR T, B 1, 25 BRI, B 15 BIAR IOO, B 1—3),

SkB(FEE 1a, by BRI, B 4)——3k KBS KT 3L &, Wit, #HEHKK, aTdgess,
BEEEHE R, HEERERILUNERE, BHEREA SHER (mucus gland) FEMAE,
BRI 335 88 , AT B K2 2/3 Ak A SR 78 8, TRERS 2K 5T, AN
REEH 2/3, BEEEIHE, TS AESMEE, Vs Mise LG o (B I,
3)o LB MMGG, RATAFTME (pitline)o HERTIERM, ML TIREN 1/2—
2/3, HEEE (mesethmoideum) £ V716-2 BipA (AR HHMETEWE) LEAA T
MR ENIE, RTEE AT TIRAERT R L5, THE AU L5 (supratemporal ) o [ 5 S8 L
FER ) S E R (posttemporal), JEHEIR AT =8, LR, 2R, AT L5
Bk S _ REEBEE; TEARME, 2R, SKEBEUR W RS AR EE AR
RE_b BB T T BB B AR R ) S 2 A, A R SEE R B TP & L ReE (supracleithrum) J&5#%k
AR RE, RIEX, BREMWETLKM 1/3, AELHTUER, KRIELS
(supraorbital ) o THEH (infraorbital) B¢, [V L2 BB WM E , RRAFIRZE , 2B R EEHERh,
JEEMEH S (dermosphenoticum) BEE = AT, E_ LB ALK ESEA B IEF, 25
(parasphenoideum ) FEEEREH T, TR AT 5, DS ER, PSR, LZAEHH,
18 FA ST, BRI B, SRR S LA ik LIRS, AT RSEE N, ESET,
5 EHEIFMEOR B8, THXT k¥, WETHEPE, &P, (B
Leptolepis B3, RIERA TN, BRI AT T BT, AXTE, RABE, iMESTE
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Meth

G 1 Mesoclupea showchangensis BRF

a. JHH, b. ZfiH. Cl, fk%&; Cor, A%[%%; D, ﬁ%; Dsph, HEEHIEE; Ecpt, 5t

#|E; Enpy, NE%; Fr, %: Hym, HFHEF; Io, EES; Iop, MEESR; Meth, th

g Mwp, FRE; Mx, FEE; Op, BEF; P BHE: PL NEE; Pox, SLEE

’%; Pop, E‘ﬂﬁ%%%; Psph, EUQ}%%; P, Eﬁ%; Q, jj%; Rb, gﬂ‘%%; Scl, _t)%‘_:.%;
Sm, & FZHE; Soc, L#HE; Sop, TEREE;: S, EEE; Sym, #HFE,

GETE , AR S AR B A, R RAE K, RO A, U M B R A i, T
BJE A LA 12 Db, SE3EERE B KA T, B T fARE T FIEM, J5 T fo e H 8t , 305
W KT B I 1/2, AITHRERJEL, SRIEFW, IR, THEE S R R M s 2 4
ST, SRACE R, B R IE, TTXLEE L AT, EEGETEA, T
FIRTE, EEIE, FEbHE, 585 Ui B, b 8 = M7, THa — KB, &
B SR, A S B R T B2, JERE (metapterygoideum) 8K, 85 2 HIE
122 B (entopterygoideum ) 2 [E 4, L#k S eI a8, AEAME, #FEF (ectoptery-
goideum) KTHAZ, %5 i, JEk 57 B hiio |

HAECREE 2 )—— e B o, M B 53—54 4>, Bk B HE 30 A%, RHE 23—24 4%, BEE
BT HE AR B Ao HEMR T ERICE R U B, LT R E R, BAT K , F— S 4—5 A
RS, RS T B B3, TEIFEE AR IR A IR 23—24 X, I, RS
LR BT , Fe A Uk, B Sk TR Y B A A BT — R _L AR , 4 — N
A2 ST, Bodell, TSR, RInEk/Em FIa R, 580 s —
ZIJLAEE (intermuscular bones), BED A& FARIREEERAEH M/ L5 MIER LRES NEo

B R TR (R 2 , AR T, B 1, 2; BEAR IL, B 15 B IOI, B 1—3)—— RREEpeK,
BT EEE T, THastef s b, S e W kB el L, LB (cleithrum)
A, 25y, TR LA , 9\ 107 — 7%, AL B S ARS8, FERRTRpA NG, e is
(postcleithrum), JEIVEREREE, BYREBIIA, = BYUBEMITE R B RIS, 1
FERLAE , Bk, HEAA 12 4R, 55— BE A &, AR , TR 5 R, s BB AR 2 s LA B AeAE 72
s R AR/, AR 5 FE N B B SO MASE s S TR W 4000 6 AR, e
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gail]

REFTEERSZE, 8,850 14 R, 5 3N F 5 NiEs, Hrbhg 1, 2 R8G5,
8B 3MIRK, HAEAMETmGS XA, KE W G, 158 5t B, B rrg
14 1, B — BB, ERPIREZIREL; B R &K T8 29 A% 30 B
ZAERRE s AR ERRKENEIRIGRR, BHEERK B BRI RATRFX
f o, R B 1 2 AR, BB SRR K, R BE SR 3B i 2 R A15 , BT 14 AREE S BE IR
IR, BB 15 MEESE , KRGS UGS MRTH BEAERER 41 1R, 8 —
ZHEBERESK, BT 24 5 25 MBI M, REEES N 64 1+ 17 +1 1R, kM
10 48, T 9 MR, BELBIEIMENSTT, RS, TXKATHR, B EHERE=1TE
T'& (hypural) X+, TH#EAMUDNETEXH, UTHE=Z1ETERK, BTEE
IR , ST o

EE(ER I, B 2—4)——[EBE, 4 KE0ME , R R B ARG, ATk (I )BT E,
T B eIl B AP EL £5 (latero-basal angles), /G (TEER) K ETE, > (nucleus) 53 5o
MBS R T K, ML TR 15 52 L, B RELIERENERER,

FREFME (AL 2H)

Measurements (in mm) of Neotype

2K (total length) «eeeseeesrrmrmmiete et s 116
¥ (body length) esceesmsrmmmeniiesiiire ettt e s s e e 96
i (body depth)esrsereessresinmsnsnneiiinniniiniiinicinn. et rrrarreei et e e rar e saaans 28
Jode (skull Tength) cesesresacttemstrintiimiiintnetectantirenartatrere e ressrant e rrre s s aanraesareens 27
S (skull depth)serserseesesemneiisintettttiiieiieisinteteteniesss i neassesss s srerttes s e s s snasnnes 24
EE% (transverse diameter of the orbit) .................................................................. 10
HERIFE (distance from rostrum to anterior margin of orbit) seeessrrrrvrerereciermiiininiiiiinnn. 6
HEJRJE (distance from posterior margin of orbit to posterior border of opercular) «eve-e 11
B A B IE (distance from rostrum to anterior border of dorsal fin)eeresseeersereine 67
Repefe S EwpeiE (distance from rostrum to anterior border of anal fin) seecreessiiiniin 60
BERER S EREBEMRIE (distance from anterior border of dorsal fin to the base of

CAUAAL i) wrererereersrssnssesenmnsesasstetssesr bbbttt b s 27
R S B kg2 2 fE(distance from anterior border of pelvic fin to anterior border

OF PECtOral) seeseesarenriitmetitiiiiiiiitiiti s s 18
JERER SRR S EE (distance from anterior border of pelvic fin to anterior

border of anal fin) eererreceserieriii e, 18
THEIL (length of dorsal fin base) ««eeerersetenieiuiiiiiiieiiiieniieitioriestensimeiitntirerionteeieasseres 8
BEEERL (length of anal fin base) swesesersees: ettt bbbt 2%
BEAEE (length of caudal pedicle)seessersemrmremsuesiisiisiiistiniesienssressesnessessessnessessarsanns 11
AT (depth of caudal pedicle) sersereesersmsuriminmetretesesesnessensenessessersestrssesseseesesnsens 11

" it

1. 5%, B #LEE R AatA SR A BE (Clupea) T, BEZH Mesoclupea,
FIAABEEL (Clupeidae), RPIVELT BB LA Mesoclupea FRA, A7 5% — 3 £ Tk
FHAEERBER, B AN L ERRE, Z20FHE, [HER /A, [, gl a2k a
FEIE B ERRE, BBV T SR hE8, 18 Mesoclupea 8 S RBRETH,
ZIRE MBS, USSR LB 20 A EREA N EHMT EFH L, BT
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ERE, SRS TEBREEAZ R, Wi, MR, ABTEE b T B B4 SOk E , 12
Mesoclupea BN BERI—B R AR BIEYH, B—H8, Mesoclupea FISkHHIE 5BEMA
F} (Leptolepidae) A ARFMEIZAL, 1B HEARYE SKLEB RS ¥4 R B0 A1 SR AE 4T B SLEP N
ERABXAOIR, EBAESLERE W RKKMIE S S AT, T Mesoclupea
SLEBRUE W R E B REEINT . MWk, EBE A B AR A E AR
B S — AR TR K b 3 BB R SR AN Mesoclupea (RAAR],  FrlL, L AHE
38 Mesoclupea VA NZESEATL, BRIBRMIMIEEE, Mesoclupea W EWUE ¥ -4 FTH &
(V. 2683. 11), BER®ZEW, Wk, D2 mS EFS 7T LSS 5 LSE AR N
btk, i EEE TS, WEERMER, FEAR, DN, EEESKERN A A
(V. 2683. 32), FTHEBAL, RS, B L TFea g, BMIRiE A, Tk, &
LIS R, WIESREY, 3, BEEK, gk, EEE/ (V. 2685, 125 V.
2685, 13; V. 2684. 15 V. 2684, 2) X &4 S 2FAEJIHHE (Chirocentridae) Hy4F
1F (Giinther, 1868; Woodward, 1901), H ik, BRIIGANRLEIE Mesoclupea JIAE TR
o FEAFIISHE.BM Mesoclupea showchangensis,

2.5, B4 FEBE RN Mesoclupea 537 M. showchangensis Fr. M. globicephkala M
B, MFIBAE ZE RS AL+ S AR R, X R 3 Sk W dm BT A E, H’Jﬁ#$ﬂ%é’kf@
(dicidedly) KT %, {ERFIETHER L IR LEEREEE FAKIRE),
YR BB, B s A0 iE A 2= T B, SR IR BEIR LT UAEH, M. globicephala By
SLEBRI S AN ST AR Lo B e, 53— L, RAMTPITARAYR B H B (EB . I  IE L5
HIBI R A IE K- EBTE A AATE 5 T A AR ) , S FEARE LB A 2 IR K 5k KZ R 3.4—4.1;
K EREZILN 2.7—3.4), %ﬁC1F53’EJ:1f%i&SE’J$F¢¢fLHE@‘ BRAEST T, R
PRSI T HAEGEE 3, 4)o WE LTSS, RISk R KRR R AR
Z A R EEES R, BREE LA — T R TR R B RS R A&
AR RIS E, Bk, FIE\H, M. globicephala SERN M. showchangensis B4 [F) Fh
o RN, B L4 HREER Mesoclupea BXRNBETER—F,

B )
% 501 EK 5

C 40 y7

0 i

P4 ¥

U4

¢ 10 20 J9 40 S0 60 30 80 S5 10 49 120 K0 146 57 /68 110 M8 198 200 Zk
1% K

B 3 Mesoclupea showchangensis LI ERIE(L

3. Mesoclupea TETEA: LRIRRIHMG 4k B — B 9 BRI Thrissops +F30E, 1833 4
Agassiz HRIEEE Solnhofen WMIFIESL Y Thrissops —JB, Woodward (1895, 1901)
WEHAESEAE, (BIEHY, Thrissops 1 Chirocentrus IR WG Zitel (1902,
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) A K

B 4  Mesoclupea globicephala {REFIH KL

1932, HEFA) B Romer (1933) L5l Thrissops IREAEES AF D, EFH 1945 £
Saint-Seine EBFZEELE Cerin H5 AAAER, FHRIE Thrissops B ERLAFZEW (FH4IF
]E'%" E:lz%ﬂj%ﬁ)\j—f’:, IE K Thrissops " A= ] A, %ﬂﬁl%’l’% Cuvier ¥l
Valenciennes (1846) AR¥EFFAE JIM Chirocentrus dorab FEILH], Woodward (1901) I
AFETNEHMENREQE NIRRT ARBII—1BLERE, T Ziel WHEF, B
Chirocentrus %% , [UEREFT AT Platine A AE TR, M HEH 4 a0 EALMTHE A Crook
BT Ichthyodectidae, #%H8 Saint-Seine W72, E JIJAFEEELHE Woodward FFIHA
HEELTB A, X TwtkFHE Thrissops B Pachythrissopso VAJG, Arambourg
(1954) W R HT Saint-Seine B9/, {BAE 1955 4% Romer 4 “Vertebrate Paleontology”
#1 Bepr py “Cucrema pbiGooGpasHbix W DHIG, HblHe XXHBYIIMX M HCKONaeMbIX” FAR h

FHUPB SRR Y Woodward F1 Zittel By25( AT 1),

#E1 (Tab. 1)
Wood- . .
Zittel Saint- | Aram-
it 4| g YR | o | seine | bouss | e ol # %
1901’ 1932 1949 .| 1954
Chirocentrus Chiro- Chirocen- Chirocen-
Ee | Platinx i;::n- tridae trinae
Ka Ichthyodectes
Ky Portheus
K, Prymnetes* -
:‘é L5 U
K, Saurodon® = 3 % . .
T U el bl
K, Andreiopleura® = s K1 k- ‘*é L= :—g) Y E
R b K= o ° @ i} b g £
K Eubiodectes® o B ' 5 g g < ' b
% | dnged . = 2 2 g = = 2 E 3
3 nacdopogon 5 2 ¢ ¢ o & '.‘:..? g ‘E
Ka Proportheus? = A= = = = =
5 = = S = ]
KiK. | Sawrocephalus® i © o C
K; Spathodactylus
K Chiromystus
Ky Chirocentrites
JsKi1 | Thrissops - Qé; é é-
_ . < v 2 v 2 : Thrissop-
Js-Ki1 Pac/zytl/zru:zl;p; ‘S.T:J: 3_5 %.-é: Leptolepidae inae
Js Mesoclupea ! 3 A

# 1. B3, 2. Ziuel Y9 A Saurodontidae. 3. H, Zittel (1932), Romer (1955). 4.H, Romer (1955).
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FBIBIMPIE Mesoclupea $7A< B E TR Chirocentrus nudus BRSO EE B 3k
FBEBITF IR FH, Mesoclupea Mk B FCHY Thrissops, Pachythrissops 51 BELH] Chirocen-
~ trites, Ichthyodectes, Portheus SR Chirocentrus ZBETEE LHAE R T 2 2=
By Packythrissops W ¥ B AR DFIEE, Thrissops B Mesoclupea 0 B 54 FF
THECIMFIERKERN 1/3), KBRS AL N L, R, RERTE A L3HE
ERCFRRER; MEQELESRNE R BhBEREE, BHHE2HTFEE, 58
RRBEAS T, AN A, PR BT LR LT R R E RIS A, HhaELEr
FhE—ARARRIARIR A, FEF Saint-Seine (1949) FFrfE Chirocentridae B IGE RS
Thrissops 5= Ichthyodectes WIIEHEMRSE, M Ichthyodectes X = Chirocentrus BIE LML
X —BEEHFEETEEN, Hik, BN ALBZEE AR S HEADTH,
B

1) Thrissopinae LB ARSIFHIMAFHTRECINFIAEKERN 1/3), BEHEH L
H, P, B RTERAT_ BRI B EIE K, 3F Thrissops, Mesoclupea R
Pachythrissops, ‘

2) Ichthyodectinae KIUH) FBRKHM AR AE, HE BT E A BN R, T
B KR —, BB BT A RT_LEAE W IE BEIE A, EREFRS, MBS sE
BAFIEF . BLUE Ichthyodectes, Potheus, Chirocentrites, Chiromystus, Spathodactylus
EEo '

3) Chirocentrinae _kHLBSEE DI THE WEPEA L, PRk, hE Rl L
YA ERCFR B IR K, B3 Chirocentrus, FREWELIE Platinx,

4. i1 RPTUlE, Mesoclupea JE Chirocentridae o L#FRAERIFIZE, 1M  Mesoclupea
showchangensis X5 Thrissops WRpERZBHEGTIZE T. formosus Z5LBFFEE, ARIE
_ Arambourg (1954) K d’Erasmo MEJREIER, HELH Thrissops £ EHFRF A,
LR AP TR R R B JERER R VBRE R (BN O5 |, BRLUBR AR M Thrissops FENN4E
e, Wi, FRIMBAA Mesoclupea showchangensis PTIEHIHN B R E N i 4k 2 3R 14
Lo FE M GERE HEEEME Mesoclupea HIMBEERBEET R —HN

5. A Mesoclupea (W] EALFW IG5, LB IS TEE G, FXEH A48
B AR — A S dh SORE, BRI Thrissops BIRAREL, Thrissops KRBT 0
FE(ANZEE Wealden % Purbeck 3 si¥GWIAR(AIEE Cerin, #8H Solnhofen SEHI)IL
Blep, BiEAR%E, BEFEAY, T8 2E A ARFTRAREBARWRERMI L, T
Mesoclupea FF TP /KFT AT, S HIL BRI Sinamia sp. ﬁﬁﬁ&ﬁ’%‘ﬁ%a
best, EHE RS YA A, B, Mesoclupea FRERERRIFEEEMRT] LA BAE
4EAE, TRFIHA e AR IR /K MR 2R R 5 A AR TR 1 PR A1 B ) W IR R it K B & st
B — S AR E AR — 3,

Mesoclupea BT FWHL L& Hsk , MG A ZIRA FKREE W, (LIRS
AR KB, AX Mesoclupea WITEAST M B RAROLE Wk 2 XT B B AR/ (i 41K
ML B AT S R AR — S R, bl IR Mesoclupea TIN5 B4R H 4R
RE PR YR BT AR TSR, SRS R — P %,
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NEW MATERIALS OF MESOCLUPEA FROM SOUTHEASTERN
CHINA AND ON THE SYSTEMATIC POSITION
OF THE GENUS

Cuang MEgg-MAN

(Institute of Vertebrate Palacontology and Palacoanthropology, Academia Sinica)

(Summary )

The fossil fishes from Showchang, Chekiang, were first studied by C. Ping and
T. C. Yen in 1933. They established for these fossil fishes a new genus Mesoclupea
including two new species—M. showchangensis and M. globicephala and considered the
genus belonged to the family Clupeidae. The geological age of the fossil-bearing horizon
was suggested by them to be Early Cretaceous.

Recently, we have secured a large number of beautifully preserved specimens of
Mesoclupea from Showchang, Linhai, Chuki, Kienteh and Chunan of Chekiang Province.
The geological age of the fossil-bearing horizon will be discussed and clarified in the
following together with some other related points.
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DESCRIPTION OF THE SPECIMENS

Order Isospondyli
Family Chirocentridae
Genus Mesoclupea Ping et Yen 1933

Diagnosis of genus: Body fusiform. Parietals in contact and separated by the
supraoccipital only in posterior part. Supraoccipital crest very small. The lateral-line
canal system on the head being that of the typical teleosts. Orbit considerable in size.
Ethmoid region comparatively short. Gape oblique. Maxilla arched, with a slightly con-
vex tooth-bearing border, dentary rising into a thickened- elevation in its median part.
Both premaxilla and dentary with conical teeth. Surmaxilla two in number. Brdnchio-
stegal rays delicate. Gular plate absent. Both limbs of preopercular joined each other
at right angle, with many branches of sensory canal. Opercular rectangular. Vertebrae
all well ossified, centrum nearly cylindrical, no distinct constriction at the middle part.
Neural arches before the dorsal fin not yet fused. Supraneurals and epineurals present.
No postcleithrum. Pectoral lowly situated and relatively large. Pelvic small. Origin of
the dorsal fin behind that of anal. The former has a short base, whileé the latter has
a very long one. Caudal fin deeply forked. Hypurals 7 in number. Scales cycloid.
Flank-scales deeper than long. Fulcra absent.

Mesoclupea showchangensis Ping et Yen

Neotype: A complete skeleton. Cat. No. V.2685.13.

Locality and horizon: Showchang, Linhai, Chuki, Chunan and XKienteh, Che-
kiang Province.

Diagnosis of species: Besides those generic characters given above, there are the
following points: The maximum depth of body before the origin of the pelvic. Depth
in length to base of caudal, 2.7—3.4. Head somewhat longer than deep, and its length
less than depth of body. Snout obtuse. Sclerotic ossified. Vertebrate 53—54 in num-
ber. Each with 4—5 longitudinal ridges. Pelvic fins located about midway between the
pectoral and anal fins. D. III-11, A. III-43, C. I-17-L

Discussion:

1. Ping and Yen compared the fish remains from locality Tuntsun of Showchang
with the genus Clupea, proposed for them the generic name Mesoclupea, and considered
it as a member of Clupeidae. Through a detailed observation of a large number of the
material recently obtained, it is found, however, that these fishes are distinct from Clu-
peidae clearly. In Clupeidae, the supraoccipital is well developed and separates the
small parietals entirely. The caudal is homocercal. The postcleithrum of the pectoral
girdle is present. The dorsal fin is located nearly at the middle of the body. But in
Mesoclupea the supraoccipital bone is very small, the parietals are meeting in anterior
part and separated by supraoccipital only in their posterior part. Besides, the last five
caudal vertebrae in Mesoclupea are upturned and hence the caudal is not typical homo-
cercal. There is no postcleithrum. The origin of the dorsal fin is situated behind that
of the anal. According to these important differences it seems that the including of
Mesoclupea in the family Clupeidae is inappropriate. On the other hand, the cranium
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of Mesoclupea bears some resemblances to those of the members of Leptolepidae. But
it can be readily distinguished from the latter by the different arrangement of the main
lateral-line canal system on the head. In Leptolepidae it is that of the palaeoniscoids
type, while in Mesoclupea it is of the teleosts type. The differences between Mesoclupea
and leptolepids are also shown in the state of development of the supraoccipital, the dis-
position of the dorsal fin, the length of anal base, etc. Hence it is likewise incorrect
to include Mesoclupea in Leptolepidac. Through a close study of the specimens of
Mesoclupea, it is more reasonable to consider Mesoclupea as a member of the family
Chirocentridae because it possesses the following basic characters: The supraoccipital
bone partly separating the parietals in the median line (V.2683.11), otic region rela-
tively prominent, snout not produced, gape of mouth more or less directed upward, both
premaxilla and maxilla entering the upper border of the mouth, surmaxilla two in num-
bet, opercular apparatus complete, with branchiostegal rays, but no gular plate, post-
temporal bone in contact with postero-lateral angles of crapnium (V.2683.32); vertebral
centra well ossified, no transverse processes, ribs nearly entirely encircling the abdominal
cavity, haemal arches fused at the base of the tail, intermuscular bones present, fin fulcra
absent, fin rays divided and closely articulated distally, dorsal fin with short base opposite
to the anal, the latter with long base. Pectoral fin relatively large, pelvic very small
(V.2685.12; V.2685.13; V.2684.1; V.2684.2). But the name Mesoclupea showchangensis
of Ping and Yen can still be retained.

2. Ping and Yen divided Mesoclupea from Showchang into two species—M.
showchangensis and M. globicephala. They thought that both species resemble each other
in many respects, but the outline of the head of the latter species is round, and its
pectoral fin is not decidedly larger than the dorsal as in the case of the former species.
We have observed many specimens, including those collected from Showchang, but we did
not find those differences. In the plate of Ping and Yen it could be clearly seen that
the snout and the distal end of pectoral fin are not well preserved. On the other hand,
the morphological details of the Mesoclupea specimens collected from Showchang, Linhai,

Chuki, Chunan are similar to one another except that their body proportions vary some-
what. We have measured a great number of specimens, and two graphs were drawn
according to these measurements (figs. 3, 4). It is distinctly shown in the graphs that in
the main a linear relationship holds, either between the body length and the head length,

or between the length and the maximal depth of body. Some minor differences in body
proportions can be regarded as individual variations, error of measure, bad preservations,
ctc. So M. globicephala may be considered as the synonym of M. showchangensis, and
all Mesociupea specimens from the above mentioned localities belong to this very species.

3. Mesoclupea is morphologically akin to T'/rissops from Upper Jurassic and Lower
Cretaceous deposits of Europe. In 1833 basing on the fossil fishes from Solnhofen in
Germany Agassiz established the genus T/rissops. As regards the systematic position of
Thrissops thete were several different opinions as shown in table I. Through our ob-
servations of Mesoclupea' and the skeleton of Chirocentrus nudus, as well as a study of the
related literatures, it is revealed that there are distinct differences between Mesoclupea,
Jurassic T/rissops, Pachythrissops, and Cretaceous Chirocentrites, Ichthyodectes, Potheus,
etc. and existing Chirocentrus. It seems to us that the idea contained in the systematic
evolutionary scheme of Chirocentridae of Saint-Seine (1949) that T/rissops was the direct
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HE R Mesoclupea showchangensis Ping et Yen
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A complete fish in left view. V. 2684. 2, X5.
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A complete fish in left view. V. 2684. 1, X1.

LA R IR, B E#E. V. 2683. 11, X3,

The skull in right and partly in dorsal view, showing the supraoccipital (Soc.), V.
2683. 11, X3.

SLE AR, V. 2683. 32, X3,

The skall in left view, V. 2683. 32, X2,
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A completz fish. Right side view. X1.3.
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Isolated flank-scale. V. 2683. 33. x10.
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FHE PR Mesoclupea showchangensis Ping et Yen *
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Neotype, seen from left side. V. 2685. 12, X1.
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Ditto, right side view. X1.

— RN R AHIB. V. 2685. 12, XI,
A complete fish, seen from right side. V. 2685. 12, %I.
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ancestor of Ichthyodectes, and that the latter was the direct ancestor of Chirocentrus
should be revised. Besides we deem it necessary to divide the family Chirocentridae
into three subfamilies as follows:

1) ‘Thrissopinae. Parictals not separated by supraoccipital or partly so (less than
1/3 of the length of parietal). Dentary rising into an elevation in its median part, teeth
fine, those on the premaxilla and anterior part of dentary not much enlarged. This sub-
family includes T/rissops, Mesoclupea and Packythrissops.

2) Ichthyodectinae. Large extinct predaceous fishes. Upper border of dentary
more or less straight, with strong conical teeth, which are very irregular in size, and those
of the premaxilla and anterior part of dentary often much enlarged. Supraoccipital crest
well developed. Parietals separated by supraoccipital partly or completely. In this sub-
family, Ichthyodectes, Potheus, Chirocentrites, Chiromystus, Spatkodactylus, etc. are in-
cluded.

3) Chirocentrinae. Parietals separated completely by supraoccipital. Dentary not
tising into an elevation in its median part, teeth pointed, those on the premaxilla and
anterior part of dentary much enlarged. This subfamily includes Chirocentrus and
Platinx(?).

4. From the foregoing description Mesoclupea is considered as one of the primi-
tive genera of Chirocentridae, and M. showchangensis is morphologically akin to Jurassic
species of Thrissops such as T. formosus, etc. We can see from Arambourg’s (1954) and
d’Erasmo’s restorations, that the Cretaceous species of T/rissops are much motre specia-
lized in many respects than those of the Jurassic. Hence it is more appropriate that the
geological age of the Mesoclupea-bearing horizon should be considered as Upper Jurassic
rather than Lower Cretaceous. If so, then, Mesoclupea-bearing horizon in all above
mentioned localities should belong to the same geological period, i.e. the Upper Jurassic.

5. In Mesoclupea the supraoccipital crest is very small, parictals are separated by
supraoccipital posteriorly, otic region is not very prominent, body form is more genera-
lized. Viewed from these characters it seems that Mesoclupea is more ptimitive than
Thrissops. All the materials of the latter genus were discovered from the deposits of the
estuary (Wealden and Purbeck beds, England) and lagoon (Solnhofen, Germany; Cerin,
France) with a great number of elasmobranchs, crossoptetygians, palaeoniscoids, holos-
teans and leptolepids. But Mesoclupea are collected from fluvial-lacustrine deposits
with Sinamia sp., teleosts, and a great number of fresh-water shells and conchostracans.
Thus, its primitive anatomical features are in accordance with those of members of.
other Mesozoic fresh-water fish-fauna, which, because of ecological restriction, presetved
more primitive characters than did cortesponding marine fish-fauna.

Besides in Chekiang Province Mesoclupea fossils were also discovered in
Chungan, Yungan of Fukien Province, and Taiho of Kiangsi Province, etc.

The detailed morphological description and the ascertaining of the systematic position
of Mesoclupea in this study may probably help us with a valuable clue for solving the
stratigraphical problem of the late Mesozoic deposits of southeastern maritime regions
of China.

As to the other teleost and ganoid fossil fishes, which are abundant both in number
and species in the late Mesozoic deposits of Chekiang, a further study is awaited.



