prrrmpmm

R

ST e ———

238 Aol o ﬁﬁ&ﬁ%, I—4
BHER L LTHZERL VBLL
F* 7 HABH OB R

vl i % IR
(HHRBBBIMXEBHSD)

Revision of the Japanese mugilid-fishes, especially based upon the
osteological charactrs of the cranium*
Reizo ISHIYAMA

(Department of Fisheres, Faculty of Agriculture, Kyoto University)
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RECHPFLEER L2 Bk OB RERC L2 TEOTED Z{ OBMIRAEBEN
T Ea;ﬂ: ETH %, BH. Cuvier et Valenciennes (1829), Fowler (1936) Xt Schultz
(1946) Sz s LT DEOIK, MEHOBREH OF Ty BRBIEOSF oA
7L, X, Giinther (1870), Oshima (1921), McCuloch (1934), Roxas (1934) %
¢ Smith (1935) ERBOSFCIRBEOAIEY Eill%, ¥ ic, Jordan & Swin
(1885), Jacot (1930), Popov (1929, '31) &z ikl LSAOAE KU nRBRIHO
VMBS BHRFEOSH EFEELBA LA Lie, U ko BliRfloaHeRve, &
3 CCBERINIIRAFAA L 2HARHE LoOMECHKSOTTRN b DT, Hikkk

FHE R M. BoSFrRNT bRy EF3eEoTHE S,

—J5. K7, (Percesoces) iz # >t (Mugilidae) falioFKIRCBL TS b
»icix, Starks (1899), Gregory (1933), Berg (1940), Hollister (1940) Fr Schultz
(1946) ZDHED 20

3T, FSFONBIER HEMTTE TS 5 BCATRORE SMBIEL SHORE L T
B LR, b2 E0IRIIE L ORBIR RE SR HRIc X OTRkpsF L
{\ ZEOBERPSHE-OT By Ebe LD TE3 LB 2. 2T TEERFH
EEFEOAR IR, ok 5 v T PUIHEREL FfictR L. SFo BN &
RHBRDOTD 3o 2ORR, BAEOARLFH, WhicHohs 5 Mke LTHEHES
Hp =, S0 BHRIC XoTHCEN LA S e, 28k Rx~ KB Mugil,
2F¥B Liza RUEZ7 754 KS5B Chelon OEZBCHIET 22 LBRETH 3L 0k
WMICEEL, W oft £BRUCENCRT 2SR CHRWTY $8 2 CoMErkik
BAohicT 5z & hHR%,

FPRICTIE ST TR EE LTHER L SOCHEES LEER boo sz L,
ok T RTHE W, ABFRICHER LA ¥ =T ZBEANFE PN EBhREL

* SO KBATBBEE, AP AT e TR Lo
Contribution from Depart. Fish., Facul. Agric., Kyoto Univ.
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72 DT, ROLHD B M L ITEESNOMEREHD 2 Lk, FEHICHW
TOBREHRZ RO TH 5,

~&Z Mugil cephalus Lu----- WAy, AR (BKHD. JEk C8 3. /g CF ), /&
(8. #RRGERD. dan, 1GEER). B

2> % Liza haematocheila (T. et Sch.) ...... IR | AR 5 I L B (S L (EREE)

25 Liza macrolepis Smith ...... g PEERES (BRER). ALE. B

€ AF RS Liza carinata C. et V. ...... IINE, PR

7% 54 &S Chelon crenilabis Forskal --.--. IR, PHERES,

FHR DR CAARERATIR A TICE b BREERLSZ ( OHRAM
BORE W72 & AR HIH—R 4 & RSB R EIAR S R R Yo7 c L ICH L, Hic
AL DR TRIBIFERRIE L OBORBET 23 T L KB LT RSB (kg
LEFEV. . MEARRECEE LCiie, MERERE, Tay, REmm. BOREB—
P, HAEEIEARBR T « DR % liv e, LU TEHOBE KT 2 KETH 2,

HWxR: 1.5 5

1). #z1 (Basisphenoid,; #H3gfroFMEIC o THALMIC 2SI b3, b
Mugil @iz e { A LI wis, Liza Jtf Chelon 3o hicAoc. BT (Prootic)
OMNMNCHEERS L E#IE 2 XL, FER RS icfho-c il (Parasphenoid) i ilifs L
ke LTZORRE Y FBEELTES, MLT Chelon T LKA TS 2%
(4511, A, 5, BA), Liza /g4 2RI CR —FRcth hEEEE + U LAMEGTH 50
(5 L&, A, 2, 3, BA),

2). #EN4r (Parasphenoid) ok & BhEE (Myodome) w##BHIL ; #EIS 0
IRIZFFC B 5 DI X DT 3 BCsrh, 245 & Bl L < BhIG S EMBATLIC R & Ristin
SILIGED O B0 T, Chelon TRHRIE OFHIL il AL L 2Bk C %
ICIRLSIC R DIEASBR C e D IRICHE D TIE 20 7 O 1 8 IR SRIT I T b BRIIZERR T
(Basioccipital) & 33 25 CBHIRHE OPHTLAEED BN 20 X Liza TRERTT OEM
BRAT—UREZ L. Z2OhlRR BVl A b, =7 — VIR BEIZEET O 5 itk
DEERIC X >THRBN T %o BINHTEHEFRAILSEAIC RwTdb W@ o b h 2 0’k
L. carinata OHTH 3, LMD 2 B CrhicbiflasBAZEIn Tt L2 30 THRAD
b DOTRBEHENE e BT, Mugil CREHIT OB Liza & 13X REWCHIH#EATIHIC
FOBRIEREET Y H S A TR 2. XBINGEHRHRILLTERV, BHEmIhTo
PEERER Mugil puz b3 1L (. Chelon 7l b K {HENT, B .OHITHNT 3 5~
OHFMEEIRIF B E Lo AL T 0T o hRIFITHNT 2 8l B2 & BRI Y oT B RS
37 s F DIEF Chelon crenilabis, Liza macrolepis,- L. carinata, Mugil cephalus,
L. haematocheila THIERIKE TS, XHIMCHRDT 3 EBRE ORI Mugil R
BI=AHTH 2h. Chelon iz T ke, Liza TRZEOHMMERLTE 2.

3). #HIALIK2ke (Basioccipital process); % FASEETHS 5 —TRHET & kT
S OTERTTE HES i 22 THIEES T & 297 (Clavicle) & ¥ #& stoHIET 2B AT 3 b0
WD D *, zOMNEDHMRZBEEORLEIC L oT 3 WIKEIT 3 &Kz, RIb,

* L OREY BEPLEFHE (Basioccipital process) &HfEL 2o
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Fig. 1 Lateral (A) and upper (B) side views of the cranium in five species of
mugilids, especialy showing the presence or absence of the basisphenoid
(BA), degree of development of basioccipital -process (BOP) at the upper
lateral side of the basioccipital (BQ), shapes of the parasphenoid (PA),
degree of development of the ethmoid (E), frontal fenestra (F), and
vomer (V), and modes of connection of the posttemporal (PT) to pterotic
(PTO) of the cranium.

1, Mugil cephalus; 2, Liza haematocheila; 3, L. macrolepis; 4. L. carinata;
5. Chelon crenilabis.
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Chelon CRZEWHIR OB A B L R OTZ0OBERRK IFLVWA (B 1E,A,5-BOP),
Liga D& TRR«ERO/NERCBEEWEE LR, A, 2, 3, 4, BOP), Hic Mugil
TREBIE(CEEL T, EHCBOWELTEIRSMHEL A TEZRETDH 3
(EL1E A

4) B O (Shape of ethmoid region); #fF (Vomer) X f#515 (Ethmoid)
HEC X D THR AN TIE S BEFTHMOMK TR VB T H 0 S, Mugil ©
RWEHNIEL(BAREAR D, T (Frontal) »offic#iE®E (Frontal fonestra)
FEL W, Liza CTREGESENHEEELCEAVWE K%’E'%‘%ﬁi“ﬁﬁ%ﬁff%ﬁﬁmﬁﬁn L
TE3(E 18 B,2,3,4,F), Chelon CRFHIT & IFL /INET. 4ATE IR EM BT
LTRE3CGAY v, RoBAUME TR EEMAIEICE (., HWBHRoBEERD
TE2, HiFOKRE 2RUTBIK FRLBECT A b FELWHEIBD SN2, BI'b Mugil
TlRrAZ ( Ao HicgeH Lt#iF o Le o, @i (Ethmoid process) 3 &% ¢
BB, X, Liza TREBTRWHCHESCEH L., FHE%RER L haematocheila %
BT EFEA ERD BN Ve Hit, Chelon TRETOFKRREFCE (EFAL, 5
RRITEA EH o

2. othoBH

1) #2#{HFo%iEgee (Posterior-zygapophysis of 2nd vertebra); Liza Bic{g
BN BT XTI 2 FHEF oRBSRE IR L T —HoldHpikees
2 LB L, IS OB E R AW 3 /il ( 3 nd neural spine) % HkA,
TREZCERFELVWEBTH 2. (HI2M. B, 2,3, 4 PZ))o RL. Mo 2B (Mugil,
Chelon) TRIERICEIICHEL2BZGERBD SN F, TEOBREAT 3B AW
(#2m. B, 1, 5),

2) R (Orbital bones); AR TR 6 MC. FpiRATH (Preorbital) 1z
KBIC LT EFTICELZ ok EHOKB YR L TR 2. £SHHLSIRE Tikic
3 5 MoRFETORKRRIEKR (Adipose eye-lid) DM IR Z OFEEREIC L oTHI
SEL. JERORED X (BELTE2 Mugil TRZOBRBICHIKOZGENS (. Bkr#E
LTRSS GF 3R 1) RXERAESICBELTERVWHARTR 250 RET 0K
ZREBVICPBTD 3. ZEELIEBHE (BELEWDHEIRE  ffih ik 4§ 3 Chelon,
Liza haematocheila % (5 L. macrolepis % CRIRETRTF LAY AT 20 B2 &0
TG L7z #ar sl i BhBICHEREVWEE 3R, 2,3) &z A4 5l Mugil RE
FCRBFEELEWD JRATRA A ) IARCED N BIER Y HT 5 L. carinata Gz,
Z DIRF & OZefEH L7t Mugil 2 ilio 3 i omiiMERLTES (B3 E. . s,
MEFTOBRC L OTZEIBr ST 2 L 2E#ETH 3 L Afc, 48 2 CHAENE
25 b EER L CERIRROFER R 0OBRERESR £BHOBrEN S RA bR
Vo RICIRFEICHNWTHIER S 5 & Muggil & Liga OWETRE&KSHEERCE ST
JB%hs, Chelon CRFWBT. BKCOHEEE A~TESE2H, A, 1~5),

3) ®R#& (Urohyal bone); FHREOWMCIRUNL3MNALNS, b, Mugil
TRIZ LEHE T BT L EOBURZEE D b, AITHETRC 1 HoEVWEEY A~

* Jacot (1930) IZ kO THDTEHE I o

. .
R T Tl TR - MO LR O e ot L N A ST
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Flg 2. Lateral views of left side of the preorbital (A) and the first three vertebrae
(B) in five species of mugilids, especially showing the degree of serration
in the lower edge of the preorbitals, and absence or presence of the
elongated postefior-zygapophysis (PZ) in the 2nd vertebrae. The
arrangement is the same in order as in Fig. I.
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TRz 4E,. 1), Liza B*

Vi Chelon TrRBmISPIRIIICEZE

1 T2z e (., RasfimetidEiiy
o TRES, T LETHEROE

v ki Mugil & Liza & CEL
' LT/t Liza W bR s

T I 3N 1A ® 2 As(E 4 L
2, 3.4), Chelon TiRRBHA
AR (3 FERREWEGR
CENHRFBITANTHTZ B & 12
Ay Hic 1 oA EEm LB
mLTESEAE. 5o
4) F¥TE  (Premaxillary
bone); LIRS ORTH _ERFIZ
Chelon TRFL{IEL. HD2
7Eh D T O ORETRFICRE
(MATREBAGESE, 5). 2
i K LU Mugil ¢ Liza DT
1 BT o’ EREBRL.
Chelon T NG 2R _ERIER
RINEEF, FREEHCLFLY
M7 & 7 B T2\ (30 5 1L 1,2.3.4)0
5) Mtk (Post-temporal
bone); J§ #% (Shoulder girdle)
L UAE B OB & BB OFT

Fig 3 FHIER CHEL TR 7 OB
Lateral views of left side of the last two orbital OHEREBCIOTED2TRE
bones in the adult specimens of the five species 2o BBy Mugil CRETRE
of mugilids, egpecially showing the armature of e N o

these bones. Very thorny in M. cephalus (1), oNie ks, 4 To 32853
smooth in C. crenilabis, and moderately smooth - - F |5 (Epiotc-
in L. haematocheila, L. macrolepis (3) and IB?EYCK?/(EL.?: HLH _( p
L. carinata. Y[, 6th suborbital bone; V, 5th bone), B % 5 (Pterotic bone)

suborpital bone.

T B 1%5 (Opisthotic bone) iz
EELTE2GE 1E, B, 1, PTO), ML, Lize CRBEAF DIMIRESFBETD 5
BIERE: OMEREXAHHTH>2CGE1E. A, 2,3, 4; B, 2 3, 4, Hic Chelon
CRIMIZEE Y R, T OMSICRT 2 HIE & oERE 3 BhRk bHETH 2 (5l
s A, 5, B, 5) EIHZAE3 BT, WEHRE & T & OMBIREOR VHEL CHET
2 DL RS L OBIE T 2T % OIEFR Mugil—Liza—Chelon T® 3,

M 1
-
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3. RFEZERSEAEONS

AoWoi# R fapEakas, 1—4 "

U bi~7e B EOBRRE EBE Ly c o RFIN TR 3 ST AE T 0 L Wi

’éﬁ:ﬂu«*c AEORERFICOWTHERY T & Fgaoﬁm TdH 2,

- BEEF e, BHRBBHBEIZ I LCcEITL u;: Vo FREHEH TR 1#HoBR

%‘éﬁﬁ:@z)o BEXETOXES
R Bl 12 28588 & R & 7 v
55 2 FHEF OB IBSE R Bk c
EELEWCTEBDOH TS 30
BARTRIRICIERA L (%t
BZBMRCRIBAEZDONE

2. BEFRHLHICHDY, BIR

TSI P L TR S b
O E SR ICBIILAEED b1
ZVOLD B0 BREHH T
BB G (v PRIV T
A RO TIE 2 D ERIL TS

Fig 4. Lateral views of the
urohyal bone in five species
of mugilids, especially sho-
wing the forms of the
posteror portion. The arra-
ngment is the same in
order as in Fig. 1.

Fig 5. Lateral views of the left side of maxillary
(M) and premaxillary (PM) in five species of
mugilids. The arrangement is the same in
order as in Fig. 1.
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B, L b BERETOELARIIC 1 RSOBWIESS LT 5§ 2 FHEF O1REZR
BRE(EELZ lHOBRERBLY A LEv, RAKRWTIRICIFFOEET 2 b0
EZENDBENWLDOED BHS, HATRWIR L FICIFERA WV,

FIR A O THRA &Sl . RO TN TR ER TS B, TR
DEILEEEE R A7 1.0: 3.7, BIRGBEHEOTILE S aicAEEIh T
KA TRIADENAE V. EREERRIA (R VR LTHRTRAV. H2HFHFTD
BHEER R(PEHCTRELT L HOBWRBEE £ 5, RiICIBATHA EEIRIE
ELAv, HEFIEEEE 39.6 £ 1.2% crvviiiiiiieinnnnns ve 25 ¥, Liza haematocheila
(Temminck et Schlegel)

b;. Wﬁnﬁﬁmn@gﬁﬁﬂbfmao%@n&%@%(%b.%2§# @&ﬁ
HEREE LT 1 HoBkEREE: & 2,

Ci. TR S 1 BRI HICE b PRIABESRNSD D, TORELFBIL
THEBFHEERTHCEHE LUE 2, BIIRGBEMRIEERILT 2, RATRIRES
T DBEET By cercererneerreenns % XFKF, Liza carinata Cuvier et Valenciennes.

Co. BREEMVE HRIC A A MRS Vo BNRGBERRIRA TR LTER W, B
EEOHILEEEL ORI ALZ 1.0: 2.8. #FEstz 30.420.9. e,
------ Liza macrolepis Smith.

b;. BEIFRESCROKWIC 8 LTES, #2FEToBRErikicEE LA
Vo HRIEREFTOLEAMUCEWERENSD 3, IRFTEORKICHEEID b Bk
o FHREEMITE. LERTE O LREZE L CIBEET 5o oo IES
------------ 7 %754 X5, Chelon crenilabis (Forskal).

4. BUHFRO/EBLOESE

Starks (1899) 734 7 BHAHIC G HEW T & X 0 LTLIBK, Gregory (1933) %
U Berg (1940) 3 ek AR AMOEEREE#ME LTHMLTE?, KRLEEROM(E
BEZ Mugil wizfwis, Liza % Chelon TRMILHCEZHKIC,. zoFOFERZ
ERBHOEELEIN L LTRRILON, #Kz oFoRET 2 & B3FEaEox
ERiEMEINTERZORRTD 3,

R €1943) HsEAFED ﬂ':ﬂfﬁﬁolﬁ‘fmmﬁ\\nf ELIcEi LT iE % & RE g, H
LR SEHBICRWT O ET L HEIE L nzoBRo AN AR T 2MRcd 3 e &
G2, BETISRELTES B2 Mugid TREREIGITELCESN Th
& RENCHEEE DA 2\ Chelon TREEIGREBTD 2, ¢ OEHLMETORLIE

ERER BRI Ofibic g GRS R L MIN 2T 2 NRETH D 5o 1‘»201 Z DM,
WBAT 2R b 12 Mugil 2 MhoB X b B bORERE W, -

R Starks (1899) Ferr 5 (1943) &3 BHRFEOBBEHEILOXIME LIT 1 EOR/
HMHKLIR L2, TOBE~NRZAFFR2ESCHWT &KE 10 cm Y kicaniXPAZEEINn T
LEAEEIEEBNEHL L LEFEINZTHDS 5, HoTtLoREHELTRBEZ

* BRISTEBTHEEN ORISR ETOL 0%, 27 X Tk M4 fHliR, 287 TIX 24 fific>
WTEANo ZEMEOBMEO T~ FOREHE 34.5) ¥i#~5bk«OME () (20.0014TS
50

e TOEEITIUREES

lﬁ
e e C e — ISR I



246 AWl R FomBaE, 1—4

ORI BDENZ 7 V54 KF L e AFES 2, BOEH X IS LOBREMEWLEFT~
50

Btk (1948, *49) RHEIE O IR KR OBHRTE OBHELRC X o T BBONHKBRE AL
BICE LB EANS W & RIHL TS5, BAER > BT T ROk
AHETSEr bR TERT itk ) —BZNEOFKBIREAL LMY HNWE D
TH %0

BEEREFRBICRE W T REEIC T~ an { Chelon H iR AEEY L L, 8EFHHAMN
& oS IRAEI B b BRETH B, 2R L, BEAER T & FH B &G OS2 Chelon
D BEHTH 30, ZEDOFTHEEREICNT 2K T 2850285  HkEBCBIE
Horlibe RaWaTh s 5 (Jacot, 1931),

BRI b E~TR LG LOTRENMEN & Bixh 5 Chelon OBBERED XU LR
BERELWIHMERAR Y R LTRE2 R coBB AT LEREVWHEE Bk 3
(Hubbs, 1940), .

Starks (1926) 12% { DBAFICHRWT EERTEITHORES L HICRARLTEZSHE
HEREST 2EMEFRT C L ElRTES M. RERBRRR R SBFCHENTIE~%,
EN%. Chelon T2 E3ERTE ORTEASE L (R L B2 RAG T, T 0 5 Mugil
% Liza > AW HEASED BN 2. c OHERBHBBCEARBRERT 28RO
e L oME L BVEBIE S 2 (Smith, 1935; Roxas, 1934; Nakamura, 1937), 1, &#:
LB O UMM T OB, B 3 & . Chelon (9), Mugil (2), Liza haematocheila
(5~7), L. carinata (5), L. macrolepis (4~6) ‘G, & BECH 7 .BA 5 2> Ao HBEHSZD
BiLBo . W (1943) 457 =8 e v crrMEOEIZ — Rt Ha il &
(s BHABC AW L RIEHL B2, FoBRAHoBom(R2DBT, F1LL
EtpHE s BA R, ULOBRRMAS CHEDBNA W, M Liza BAO 3 TRAK
HFEHE U7 il & i E A BRASED 5 28 Cd 20

ERBOBKZ BB L ARMEIED SN, &2 FHEFTOBRBERE & HE LW
BOBH TS 3, HAOF#E Jacot (1930) HSEEROMHEM L LTRF TES IS, i
DY e FERICHRIOK#E B R bRV, ‘

Schultz (1946) RIS D K Z BB PFFRICR W T, ABREEICIZWoh ks
Abh . HIEMICE B0 v IETF, H5L. RERO 020K X TS
OBCHBLTESe ZNEDHT, MF STRERZFTEEC, RS THE LA WEET
AL, IR0 FakssEdlie . L RS REHRE T, Wb 28 2 o v»
THR—YRRICES C L5 TR VFEEL RIR L2, AL, 22 bEARERSH
BHIS Mk 2 b, k70 Schultz O 7e MEBEH O AT ZOMOHEC L2 X b b
RO E B EOF LW IC X 2T £BOE & & IR R T ¢ & 23K 5,
R Schultz 12 Ll EoSFiklkic X T, Oshima (1921) #5024 L7 Chelon crenilabis
12 Rose (1793) @ Chelon x x5 v Forskal (1775) o Mugil chelo wHET 2Lk
L ZicE L THitelc, Crenomugil i 3BAxB~TE3, =L TIRFE. THEK
CISIE DA REEDI I OTREEIC X DT Mugil-Chelon—Crenomugil OERFICSLL

*Schultz 335 L TR %0
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ADTHE S5 LMRTES, KLUEREXAARED Chelon crenilabis ([TRIEAN 2%
ArHEL. tik Schultz D7 Crenomugil OFEHREBELTRZY 2%
Schultz DAIH Lie Crenomugil icfda Lo 2RI LB kb ok

- R B :

HAE R 5B A0 B OSEORRE & MEOTHEIE L HiawA L T2EEO T, &
BecownwTERROLKRERAk, £BHCRT 2E ORI WTIE BEC~78 b
TH B, 2T, FOBEC X OTARHE “+” & “~” CEHNLTRR. “+” 1
RBUDREDOELWEET, KK “~” »—ALIZHBTH 3, MOoTZHEOFROM
DEPIC L OTHEBOFORENAKEZCTHS 5 Ly BICFERCRD 3RIFHEOS
OB AEDOKRIEIC X > THE, FRIOBHKOBE b FamML5GE L 25K),

Table 1. Comparison of the osteological characters in Japanese mugi-
lid-fishes, + representing speialized character, — representing
primitive character.

Scientific names :
%usc eph- giohaem- L. macro. L. carl. C. creni.
Items ] ) ) .
Basisphenoid (BS) I + ] - - ‘ - -
Shape of posterior portion ‘ N _ _ i _ _
of Parasphenoid (PS) )
Posterior openining of myod- R
ome (M) ’ + +* o - -
Basioccipital process (BP) — ‘ + *x + %% + oxk +
Shape of ethmoid region _
E) + + + +
Posterior-zygapophysis of _ _
2nd vertebra (PZ) | + + +
Urohyal (U) + — — — -
Shape of post-temporal (PT) + + + + \ —
Shape of premaxillary (PR) ’ - — - - ‘ +

* Posterior opening of the myodome disapear in fishes reach to about 10 cm in body
length. :

=+ Basioccipital process weakly developed just like the tubercles.

Table 22 Number of “+” or “-” in each genus.

Number of “+” Number of “—"
Mugil 6 (BS, PS, M, E, U, PT) 3 (BP, PZ, PR)
Liza 4or5 (M, BP, E, PZ PT) | 4or5 (BS PS, M, U, PR)
Chelon 2 (BP. PR) 7 (BS, PS, M, E, PZ,U,PT)
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F1IRU2RICE VKR EEET 5 1C. Mugil 13 Liza X b b5 bORREMEW
BreE~bi. X, Liza BRNT1Z haematocheila—macrolepis—carinata OIEFFICRW
T\ carinata H3i% b SFUORREREWRICEZN 50 Kic Cheohln TRIBHFHICHEL
CRHE L 7e i B B LTt 5%, RS TR E B2 5 TRIEL AT 2 540 6%
#£T2L, LEOB Y b HHKINICT It b RO HRIC A KB T 5 L BMIN 2T 248

RETHY, Schultz pk~Tlasific Mugil h 5 EHECH2EHE RE~H,
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Résumé

In the present paper the writer gave a detailed analysis and comparison
of the bones, especially of the cranium and some of the visceral skeletons in 5
species of the Japangse mugilid-fishes referred to three genera, Mugil, Liza
and Chelon. By this study it was found that the osteological characters
provide more clear specific and generic criteria and also more reliable
indication of phyletic relation than the older schemes which based essentially
on the external features.

In détermining the relationship of the genera one another, the following
characteristics are especially taken into consideration; 1) presence or
absence, and degree of differentiation, if present, of the basisphenoid;
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2) shape and degree of developement of parasphenoid, especially in the -middle
and posterior portions; 3) with or without the posterior opening of myodome;
4) presence or absence, and shape, if present, of the basioccipital process;
5) presence or adsence of elongated posterior-zygapophysis of the second
vertebra; 6) form .of the urohyal; 7) configulation of the post-temporal;
8) form of ethmoid region; and 9) form of preorbital.

The diversities of these organs have been simply divided into two categor-
iies, »7z. plus and minus, in each element, (Table 1 and 2). As indicated

in these tables, the genus Chelon is, as a whole, most undifferentiated

representative of the mugilids, although this fish having the remarkablz
basioccipital processes and peculiar shape of premaxillary. The genus Mugil is
unquestionably more differentiated than the others in lacking both the basi-
sphenoid and the posterior opening of the myodomé, in having well developed
parasphenoid and ethmoid, a pair of long posterior ‘projection of urohyal,
and three remarkable articular processes on post-temporal.

The genus Lize also more specialize'd» than the genué Chelon at least
in having peculiarly elongated posterior-zygapophysis in second vertebra, well
developed ethmoid, three articular process on post-temporal, and in lacking
the posterior opening in myodome, although premaxillary less developed than
in the latter.

It is interesting to note that the genus Chelon, despite mostly generalized
in the mugilid-fishes, provided with a few remarkably specialized characters
as aforementioned. Is it not very reasonable, therefore, to think that the
genus Chelon is rooted very deep in phylogeny within this group?






