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A FE VY INE Trimma grammistes DBEIEHRDEBEEITLY, Winterbottom 12 K BZRXH XA ANZNET
annosum DR LB LT, REIBLRAROBREEEE LTV Y, A FEVINCPRBEGOEE
HICHIABEENHE T L, HEOLMEBIRCEREELEAXS T L, 63 BHIEAOSRNRE L UNE
BAMELRL 252 L, BABMEFRREIBZBLERLTHEL AL AT L, BEAOMBIKELEA
IKHBHT 2 LB ETRHRAANINEE Bl TV, F7, HBUNIREHEEORHTI L 2 5B LEEN
KEL B ZHFELEIENZ EOFRICOWNTHZICTEH L -,

The osteological system of Trimma grammistes was observed, and it was compared with 7. annosum which
was described by Winterbottom. As a result, both species had the same osteological characters approximately. 7,
grammistes had the unique characters as follows; an ascending process on the top of the cranium, a cartilage at
the end of upper side of the ethmoid, wide spread of the nural spine and heamal spine attached the 3rd preural
vertebra, the 4th branchiostegals ray width of the same as the 3rd's. Posterior part of the last rib having great
curved. Adding, the minute postcleithrums, and differences of gill rakers of front row after the 2nd row were
described.

IFLHIZ

NEF Gobiidae DRNZNVERE Trimma BIFIEA VR - K
TEENL 0OBEHEDVHASNTVE—BTH 5. FB
DL BERRZOFEHZDHIE Winterbottom (2003) HS_H
AANZNY T annosum DN TIT->TWAD, fild—28
DOEDEFHFICET WA (Winterbottom & Zur,
2007, Winterbottom & Southcott, 2007) B fThN T 328

Y, BAN L OBZALILBRE 2T 0% EH
PELSNTVRCONRIRTH S, £ T, RZNER
AHOBEMRHEHONMNCT R LE2EHNE LR
D—RELT, ITNETERFROZEMTDATV RN
A FE T INE T grammistes (Tomiyama, 1936) B+ ¥l
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FRIRTER)

EICBET 283 (FREES 19570016) D—EE LTEME
LIt DTH S,

WREMHLET®

BB LSRR L TICR Ui, TRTTEER
IR AM TRE S h, AR LEER (YCM-P)
ELTREINTVWBEDTH B,

% B B AR A 1 YCM-P42137, 1 i 4%, 29.0mm SL, £,
20030208 (BEFAH, LITREAK) .

B X R B 212 & . YCM-P35864, 8 fil &, 22.2-29.4mm
SL, 19990612, YCM-P35923, 2 @ {4, 25.9-28.2mm SL,
19990911, YCM-P38991, 1 {& {%, 36.7mm SL, 20000513,
YCM-P42130, 1 fA{&, 26.5mm SL, 20030208,

AN 10% RV ) VKB TEE, 70% T2/ —)bK
BEPTRELLLOERAVE, EROBRII_ELAE
GBI - M, 1984) IcXHEBET VYU YL Y RS T,
BBETINVYT VT I—8GXIZ & » THR LI-BHBSKRE
EEFLLTAY, G - BEE - SEB I UBEENS
HOBIZICII BN X 5 E (SOFRON SRO-M50 T
’/E) 2RV, RELERINIBERAZEMES (OLYMPUS
SZX12) LHEEER AT 7~ 90 EOREA TIT -1,

BEFBETAVEBEBRRDOLMHIZEL LT Rojo
(1991), &H (1985), EEH (1990) %, BESICDN T
HiEH (1986) %, BRI OEHEA I Nakabo (2002) %
ZThEnhBsZic Lz, .

LT, BROREIBELTREICBRETRL, SI&K
X OB BROMBH L RAMEL L, K
FTIREREZERT, REEZECELDORLTERLE,

it

1. BE® cranium (E 1K, F2X)

B B 1 B & vomer (VO), & B ethmoid (ETH), il &%
& lateral ethmoid (LE), & 5 ‘& frontal (FRO), & E &
sphennotic (SPH), _E 1% 88 & supraoccipital (SOC), + HE
5 epiotic (EPO), #1458 & exoccipital (EX0), HE%BEE
basioccipital (BSO), &l 4% 5 & parasphenoid (PS), #iH &
prootic (PRO) M SR EN TIN5,

|EICHEIT RV, BBEOBRAIIRIRICRD LU TRE
MO 142 EHZEEREDOREEERL, ZO28
I LN B D, BIFEHREORE LIRS
tixh, BRME»SEBBEACHI TONMEREES
RT3, EEOHEBEBOBRARBIKICE EAIcEE
H-RIRDERNH O, TOEHE LT EBBERICII%
HiCmh > TR HBRROBENFEST S, LHEIR
BAICED S HNEEEERL, TONMNICENEE
posttemporal ( 5 10 &, POT) O _EEHELT 2, £HD
NLEBICHEE N EEEB %I TEHER vertebra (5

3, V)ICERT 3,

2. HiE - A& - LRIE vertebra and ribs
(E2K, E3IH

HREEEHES, B pleural rib (PR), _L 'S epipreural
rib (EPR) hh 5K D, BHER X MHEHR neural spine (NS) £ &
DREHEE abdominal vertebra (AV) & 3Rk & ME#k heamal
spine (HS) % & DEHER caudal vetebra (CV) LI 5h
%, BHEY EHMEH-EHBE) d10+16=267
RELTWS, BHEOD IHBBRBOESRMNILOAE
WWMLEEL, MLOKEIHITHIIES 1 BHE.D
MCREL, FIAERERBAICADSIICR S TIEL X
%, HRMOBIICIIERNEIFT 2 #4239 neural arch
(NA) A%, B 10 EHBOMERES K UMEMOELEIC
EMEHNEES A MME 5P heamal arch (HA) HERK T 1
%, B1EMBOMBERIELGCHLWOR, BRI
EOBIBMEASTND 7 —FKROILAE L (Winterbottom,
2003 (& T DFL% heamal arch, [f1% = Fq% heamal canal &
LTW3). EMEIFHCERT, B 1EHEICE 2R
HEX TOBHEICHEL T 2XE k%, MBIEES3
MEHEB A S 58 10 BRHEBICHTEL TEF 8 3, BRIEERDLD
WIS EENTE L, BAICKESBEHMLTEARRE 1B
HEOMERARICELT %,

3. s -HENEE5R dosal and anal fin
2 K)

5 &£ 48855 dosal pterygiophore (DOP) 35 J: U 5 &% 8 i
& anal pterygiophore (ANP) i3\ ' &, E{IiEEER distal
pterygiophore (DIP), f$B#£& median pterygiophore (MEP),
YT738EEH proximal pterigiophore (PRP) O 3 3 1 ¥ S A%
BN, BAOHERZEZThLDOREEAVWIEL k>
TWa,

EHEBIUBERESEIIEER L LLICAKZEN
HAHM, YCM-P42137 D VI- 1,9, A 1,8) OHEHHER
ZLUTFIECRT,

HEEBERIIE | TEEAIFT3MAD 6 HOIRER

pterygiums (G§

(1 ~55 6 BEEIREEE) (LA, BHEEEE, EAI

BEER, MEAET S, F1- F2EHBEEIIE LE4
REMER, 553 - 55 4 HEEHEER I 4 3B S EHE ORTIC
2KRFOBATN, B FOHHEIBEBIESNLET
IeEEOMICZN TN 1L AT ORAETN S, E2EHD
HEET (B7~5 16 HHEINER) 13, 7 HE N
BB TIRMBEE L RIBEEMRA L, B9~ 16 Lk
BEETRRAELAV. TLT, E8EHEEISETR
HEXTOMICENTN | HOBEENHATN S,
BHEEEIE S HOREEE G5 ~F 8 BHEEE)
DO, B 1 DHENELES LHBEESORENR SN,
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BI1E WA A, TE; B, EQIE,; C, BEE; |, AENOLARE; BERE, 8,
BRIKEER, HEERD .

Fig. 1 Clanium: A, dosal view; B, left lateral view; C, ventral view; |, ascending process on the top of

the cranium; black painting, cartilage; dark gray painting, backside view.
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FIE

Imm

HiEE A, BI0BEHS B, B1EME (Lbic £R, £/ GR, E@.

Fig. 3 Vertebra : A, 10th abdominal vertebra; B, 1st caudal vertebra (both, left figure, left lateral view; right figure, front view).

B2 ~FE 8 TIIME LAV, B 1 OANIHES TR,
IENTHREEE THEEE 1 RO 2 RDEEEIRFT I,
F2LBTER I FOREELRFT S, B1BLUE?2
BEEESIIIREL, S I10EHSLE | BESOMICHE
AETN3, FI~FE3HHEBEETIE 1 ~FB6BHEBD
iz Zh 1 2T DEAINS,

4. RFER caudal skeleton (2K, 4 X)

55 3 EEBERTHE K third preural vertebra (TPV) B &L U5 2
FESERTHE{K second preural vertebra (SPV) o ik & 1
Bt ThEOATAORHE OMBER-CMmE B & Lh# L
TRFEE>TV B, ERIEKE urostyle (UR) & TS
hypural (HP) & #i& U T EEFEIKER centrum-hypural plate
(C-H) 2T 3. BEERBOMGICIZM VRS
5N3%. BREREROBRIIGECRADSHD, F3-
BATRENOLZ LELE |- F2 TEBMOHZTHE
Enhnsd, B2 BERHAOHRER L EXRRERD
AiE, #iAIcEEeE LIRKE Ko7z 1 D ER® epiural
(EU) L ZOBFICES TREND D, 53 BEEED
MEH L EXRREROMICIE, ESEREMSHEREL
T- 48 F R4 perhypural (PHP) 5%, X7, & 3 BEdiH
RORMBEFSI D 5 _ERERIGICH T T REEHERTHE (Kb
HMERED, £3EEEEONERLEIOE2RE

SERATHE R O M BETROATRRIC I T R EEHEATHE (K 1 FR RS
RENDS. LEER - ERERER - ETRE-E2E
EERTHEA D MEMD T NEF N OFIRERI NG L5 B,

5. R jaws
1) k% upperjaw (BBS5X, FT7R)

FEIEE FEE maxillary (MX) & B F2ES premaxillary
(PMX) M5 0, EF EERE supramaxillary IZ7E7E LIXLY,
F ERBOFIHRERRK, AR AED, %BBET
MELR>THTIERLUNAESNS, fMLEBO LS
ZHCIEEL, ORRIAICEE, TORBNCYIERERSE rostral
cartilage (RC) & ¥ B L OBEEMNH %, BILEHED
BIREHRR THBHEHT, PRTAEML, LHEEIRA
FEBEDOHRCHEEL, 2TRAR M DTMCHBNC A
o TEM UM T, SMINCIX 15 RO ARE - fEl
DREWE LA 1 HEY, ZTORANCIZBEO/NEEN
FHANCH &, EFIOBEISHT EEEZEOD TS
£ Thilo

2) T lowerjaw (B6K, ET7K)

TS thiE dentary (D), f1# angular (ANG), 4BIHIH
retroarticular (REA) M5B, HBDRAITEREZ-T
ABORANELRASH, ABOPRIALEFOHA

13
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£l HFSEY C-H (HP3-4)

C-H(HP1-2)
PHP

1mm

FARE REESKE 1 H 1 BEFIVRAOPEMBEROLHE (BRERFIIIIRTEER) |

2Em, g

Fig. 4 Caudal skeleton: left lateral view of the vertebrae of the back than 10th vertebra (top of the caudal

rays were omitted); black painting, cartilage.

EREIRD A v o JUERE Meckel's cartilage (MEC) AMHE L,
BEOBIKIIZEGENMIBL TV, ABOHIAR
FFICELZRL, EAHNRPEY, HEBIE, ERICT
[EDHINEENH D, THORTH 173 BRCiZ%AICh
Mo TRADD 2, EBEREIEIAL S 5EH, Hign
513 ONBICEWVRZIN, 34 OhiBICITEBED 1/4
BEDFNRANALN D, T L5 & xM
T, EEOSNANC 8 KAIBROKE - RENTHIC &
SAT1VEY], ZORENC 1/EFINHH, BEREIT
WA 141 2 /N3 E, ZFotgr 12 1 xhRIEY], %5
D /4T VBRI L B, EE EREERE EAIRSL
STREERERT 20, EIEZOESD 23 OMEIE
T 5o

6. BERH & U8 F R suspensorium and operculer
bones (27X, FE8KX)

SHEAIE 2 78 5> MEFIRIEOE S palatine (PAL), HE
K& ectopterygoid (EPT), % IK 4 metapterygoid (MPT),
75 T & quadrate (QU), # % & sympletic SY), T EH &
hyomandiblar (HYO) 5,0, HWERIKE entopterigoid {37k
W, XHERMICEETEREL, ESE lachrymal (LA) (3
ﬁb‘@ﬁf‘iigﬁ’%ﬂp%cﬁ H RRFIHDONBNAIES B,

82 & B |d B 82 & & preopercle (POP), ff 48 %= &

/ PMX

%5 EEE A ELEEBIUYIHRERBLAE B,

ai ESREERE  C, i LS Bai, ®E:
BEIRBER, BEARS.

Fig. 5 Upper jaw : A, Left lateral view of the maxillary and

rostral cartilage; B, left lateral view of the premaxillary;

C, ventral view of the premaxillary; black painting,

cartilage; dark gray painting, backside view.
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A
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imm
¥6 THEE A A% - -BHBOLEAE . B, EEE

fim : C, WEEME: RaM, RE BKEE,
BER.

Fig. 6 Lower jaw : A, left lateral view of the angular and

retroarticular; B, left lateral view of the dentary; C, dosal

view of the dentary; black painting, cartilage; dark

gray painting; bockside view.

interopercle (IOP), I &8 Z & opercle (OP),
subopercle (SOP) M55,
OBFOABEFAKCAL» > TEL XL, T LEE
ORB L EEETT 5, ABRKBEHIATOBEBLEELT
—ROHEREED, BARIRRICIED > THEBICEE
T 5. BHRBREITADRTBIRT, ZO L&A
AE, BRI ERREIEL, AEBLEEKRBD
HiCERENHZONS, BRFE LED 2 BRI THERIC
BET L, AIIBEKE LBRE, RETIHES, 4
HETHEES, NAETESOMERLEL, PRX
DRPTICEHBERAEET S 1 7 VD5, BRI
BAWKDZERLIZERT, MEOBE RIRKEE
R, HBEBRIANBEFTLESOMICMBEL, BET
ERDNLERLEFH TS, IEEBULTREVERT,
EHHEE L ORMEIR X 0 TORRG &L AR RICIZRENA
bhz, THEFI2EMVIRRTHESCPEEL, F
i FEBFO e H S B CRiAICALERICHE B,

THESE

7. EB hyoidarch (GE7[X, HIX)

ESIIEER basihyal (BH) & BEF urohyal (UH), TF
& hypohyal (HH), &5 ceratohyal (CH), &G epihyal
(EH) 3 & U'#84% & brabchiostegal ray (BR) h 5.5

HEBEEIAMELCERTEREL, MRIERET
BEON, %AITEREENT L THEEF basibranchial (BB)
MNEFLT 5. BERRAITANERICORES LS L
WEKT, BBERASNT, MBOBEENLTE
EBRTAHRRICENT %, TERRATEIRICLET 2

- WX pa, MPT HYO oP SOP
-IH
EH
D
Ren )
Imm iO/P POP CH

ETH AEERORE (BEF - NEF  EEBLUESOLMHE) | BRIH, K8 BKER BE8BIUES.

Fig. 7 Bones of the side of skull (left lateral view of the suspensorium, operculer bones, jaws and hyoid arch): black painting,

cartilage; dark gray painting, operculer bones; jaws and hyoid arch.
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PAL HYO 0P

POP jop SOP

Imm

E8E BHEBBIUHES (NN : 2&HK, &E BKRESR, ®REH.
Fig. 8 Suspensorium and operculer bones (left lateral view): black painting, cartilage; dark gray painting, backside

view.

Imm

1mm

BOR FER:A ESEWE ;B EER - ZEAEHT.C, REENE D, ESEY®E  BAF,
0nE.
Fig. 9 Hyoid bones: A, left lateral view of the hyoid arch; B, dosal view of the bashihyal and bashibranchial, C,
left lateral view of the urohyal; D, dosal view of the urohyal; black painting, cartilage.
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A PB

imm

FI0R #5:A 51 ~5ESAMEB, HREBEE: REMSM, K KGN, B0 EEE.
Fig. 10 Gill arch: A, left lateral view of the 1st - 5th gill arch; B, ventral view of the upper pharyngeal; black painting,

cartilage; dark gray painting, gill rakers or pharyngeal teeth.

WAMMTBL, BVCEBENLTEAT S, AEBIEE
ADTHRIRBETRIMON, BAOBEIWEFIAD 3 BIC
#T 5, LERIZ EINAPRDEO W EN=MAFAELL,
BRI BRI MEEPRBEN L TET 3, BES
BEVERT, SR TREENLTEHEE L, SUET
BRGLENTZ, BEBRSHT, B18BLBIAT
BREOTRICETL, $2-F3 - F413AFEEYED
TAMNNC, E5 R EEEOTAMEICESET S, 82
FORIEE | BREBTREEL, B2 FESTHLE, #3-
B4 THELED,

8. §8A gillarch (GF 10 )

551~ 58 3 88 5 1d F 828 hipobranchial (HB), £ 2%
ceratobranchial (CB), L #% 4 epibranchial (EB), Mg #2 5
pharyngobranchial (PB) B 5B D, 54« 5 5 B TIE T
BERL.

BB, TEBIPTHTHESLE | HEZoHh
BICREBENMLTEEL, BB LiciiEtow
BENH Y, EMHTEE upper pharyngeal L ik H -5 2 885
DREIFICEET 5, H280513, TEBOTHIEI
HE B2 BEBIcHERL, WEBIIREAERE-> T
£ EWHEBEERST 3. B33, TRSOTHN

E2HEHBORINEFEIAESOAMBICEEL, WHES
BEABESOREZTLHBALTE 2 LWMEB LAY, &
FOHE FREELBAOFEIRWAR L BEETS, B5
|5, ARBRREEEME ST THESR2ERL, W
MELWREZMESIHI LWERL L3, LEEBICIE
NMLOROMNA SN, FCE?2 LR\ TS, Wi
& FEIRE, TRES & IS ERA F iz Nl
M F=Ask .

BRI 1 ~E 43T 23, B 1 WS 0RIFNIRR
TTEEBIC, AEBIC13, tEE3IHB, ®RHIIEHE
2 2 ~ 8 RDOF & FRCIIFROBR I/ MR Z £ 5 M T,
REEFHYORY THROBEEZ L TED, AMBIC12, L
BEIC25%, B2~B4BB TR EICE 18
SO%RYEEFEOMEEED, BSHAEIIHEEROART
BRI RN,

9. A pectoral girdle (2 11 X))

Mg % X3 2 BH I, %AIFES posttemporal (PTM),
5855 supracleithrum (SCL), 58885 cleithrum (CL), &
B & scapula (SC), B[4 coracoid (CO), &FHi4Z actinosts
(AC), 12ER$HE postcleithrum (PCLY M 5K 0, FEIES
supratemporal {375,
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HAEBOMAIREL ETFIC2X L, EEOfRIZ L
&K, THROGRMNEBEBICThFNERL, %A
EHEBBEAIRRICSL 6 H, FEEBICERRT %,
REBIE ERMN2RL, ZORADERIEIRD, BHD
FEERIEML, HUEERICIE ERREE A BRT B, T, %
AOEMARKCERE, THRICEOE, THKTTIRE
HWAERT 5. REHBOMNMINICIIEDHLYS D, KL
EZWNTHREZZZIA TS, BEREGLEOBREEICH
WRKT, ERBOTHRKELZVERGRLOMTI
NMLEERL, BOBRERBICHEROTEITEST %,
HEBEIRKT, BFEBLUCEOBORAICET4E
T, BREEDEDRIEAETIEL, ZhLUNEER
TTRIEEREL 2D, %EHFIIM B LIZERT,
MEEROOEE 1- & 2 BB DT A, 51 EBORIAIHEL,
BT L T THIOBRR L OERIT A (F1 K :
PCL),

10. FE# pelvic girdle (55 12 [X)
BHREEARLETEVIEELEINDOHLES
basipterygium (BP) IC X DR & h, IBEAIFT %,
BHEATA TREEONAICESEL, TRIRETE
bhd, EAOHEEERESHOPRICIBEHREON 141
EITHMRNH Y, TOMBOBREN LGNS 2
SFOBIRZERAE U B,

# R

ERERICLDAFEVINEDERZOBRER L
Winterbottom (2003) I & B-H 2 AN NB DS R A
hggsL, FEOBERHEADOKRE, KEHDOEOE
Wiz EREBANTIIERICEM LTV e, LAL, 3k
MBACBNTEROLS ZHESLBRE N, 1FE
YIONETRATHEBREEZLICH > TEEFERL, B

B LA I IRIRDEREFET D L, BELK
O ERIRIIIRE R4S T &, B3 BHEATHERO Wik
BLUMERIEZN L DATHOHGE K DBES ML <
RELERT L, E4MEBRIMIALTEIRZEL
BEAEBETHIC L, BREAOMBEHNRKELBHLT,
ZOSENE | BLUE 2 BHEESORBPBITE
1 BEEMEROARICEAT AR ETHS GB1XK).
¥ 1z, 1REEEHBIC DT Winterbottom (2003) Tk &SN 5
NTBLY, RHAZRNZINBIZEFEEST B, E S HARH
THbd, AFEVINEDREHEIZ, BHONANC
DBRRLBRETEEETRBREDFII oL
b, RHXZARZNBIZENTELEHREOMESEIC
BWHFLRRE L IR EX ST,

Eh, AFEVINEBRBFTECEEZRTZIREET
FNY VT UEEEHDTEHA LI LITERES N3 DIcH

- AC

#1 B# (EAIM) : EER, K8 BKRal,
®ERR .
Fig. 11 Pectoral girdle (left lateral view): black painting,

cartilage; dark gray painting, backside view.

¥ 12@ B (PR, EEEEERTMIEERE) | BEAT,
L=
Fig. 12 Pelvic girdle (ventral view, top of the pelvic

rays were omitted): black painting, cartilage.
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B1&k A FEVINE T grammistes £ XHAZAXRZINY T annosum DEREFE DELES .
Table 1 Comparison of the osteological character of 7. grammistes and T. annosum.

T grammistes T annosum
zf;c;lg:grilng process on the top of present CT
cartilage with the end of ethmoid present absent
gff;:egﬁi?nig;ma] spine of clearly wide not so wide
4th branchiostegals ray width nearly the same as 3rd thinner than 3rd

last rib

remarkably bending and reaching to
2nd anal pterygiophore

a little bending and not reaching to
2nd anal pterygiophore

U, RARZRZINERBE D RN Y TETHELH
B SRNDZHLNBBEELTVB T EHNB (BED
BKERICK D), THENET tevegae B SBERET #
FNUIEBE T tevagae species group Tld, TEEEKES
A3 Eicbb > TEIEAIMEL, ThENRS
THEHDICOEBEBDEHRLTKREAT—FEERTSC
A5 N3 (Winterbottom, 2005) A%, 7 A FENVHER
KEBLTVLERVWLODHLT 2£8-EETH A FEY
INBIEBWITRESFOMBNRA BRI 2HHEI,
RNY VTTRHEBICL EE>TENRELIZZ LICH
KTBEEZT,

5%, THLABMES I TERMBE OB K
TBETFETHD. TOMBEREZAT, T5ABHER
FETVEN,

X |
BH F 1990 AFERSBIEOLEIVERE. 897 X—

Y. REREHRR, R

WooNE - FRIRER - B SLE 1986, HAE U ANYF

RASOBENTE. RARTERMAR (824, 63!
49-67.
BH R O1985. KEFHEEM, R 336 X—2.

BEEHEEMN, TR.
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