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Abstract : This study was conducted to provide fundamental taxonomic data by observing
and describing the external morphological characters and internal skeletal structure of the
sparid fish, Rhabdosargus sarba (Goldlined seabream), and interpreting their functional
significance. Analysis of 10 specimens confirmed typical Sparidae characteristics: dorsal
fin rays XI-14, anal fin rays III-11~12, and 22 vertebrae. The internal skeleton, composed
of the cranium, jaws, suspensorium, vertebrae, and caudal complex, showed a jaw
structure specifically adapted for powerful mastication. The premaxilla possesses an “L”-
shaped, protrusible structure, and the dentary is developed into a large, hook-shaped
bone. This reflects the feeding strategy of R. sarba, which efficiently crushes hard benthic
prey. Furthermore, the complex pectoral girdle and flexible caudal skeleton suggest
precise swimming and posture control ability in coastal reef environments. This research
clearly describes the morphological and anatomical features of R. sarba, providing
essential foundational information for species identification, comparative anatomy, and
phylogenetic studies of the Sparidae family.
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712 HolE autA oz A 4= 9)oh(Harmelin-Vivien and

oife) Hejsta ATE £ BRI ABEE, 1o)3 e
HZ siAsh= ol B2 Al 7|2 A #oko|th(Thacker and
Near, 2025; Wang et al., 2025). &5 =} i 24 1x=
o7 R YA E 24t A FAY Bt ofyzt, 7]
4 541 2 A8< olsfste ol S8t AEE Attt
(Gosline, 1971; Rosen, 1973). =0 &9 ZZ2A4= F7=, &
22, AL WIE Foz T4Hol glos, ot 24
LaEL ATEREE Aot 7l sFE e EAo4 g &
£ 0] gt} (Gregory, 1933; Patterson, 1977).
Tn]ak(Sparidae) o= A AAH 2 oF 374 148F0] B
31 &0} It} (Santini et al., 2014; Nelson et al., 2016). 0] &2
T2 2 9 ofddf 39| At} thF-Foll BEshH, A A4
PHZERS 2 H45H $44 o] Folth Carpenter and

Allen, 1989). 0|3} o f= 77t ofZ 29 Wedd A%

Bouchon, 1976; Sala and Ballesteros, 1997).

A& (Rhabdosargus sarba)e %¥F5= (Acanthuriformes),
L}, HEE (Rhabdosargus)©ll &5, Aejggat Q=g
o 2o & ofEd sfoof dg EEdh= AWM = ofF
o]t} (Randall, 1995; Iwatsuki et al., 2010; Kang et al., 2025).
Ut e T2 Faiet AT dActolA E@sh, X
AL °F 40 cmo] °o]2= £§ olFo|th(Kim et al., 2005).
el &3 5% (Rhabdosargus)& A AAHLZ 650
nago] gon, 2R FehFUT AN £ FA
= Hol T oMY FHo| ofg & ERToz dEA U
(Carpenter and Allen, 1989; Garratt, 1993). EAMY=8H4 A+
2 59 HES 0179 AFWAYL Q2 FHHL Orrel
and Carpenter, 2004; Santini et al., 2014), Fe|8+2] EAof 7]

uke E5h A7 o) u e Aol

— 11 —
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AF7HA =0l o7 ety ATE F2 9% I
BU Ao 2YL BFo] Ao} PO (Akazak,
1962; Johnson, 1980), W+ 2 ﬁﬂ it AR A=
HjH oz nasich 53 Y4B A9 FAZ H3F, A=
o So1ES EUR W B2 Qe e $A A
o Aotk 57 P A7 fAER opyzt
Y e §9 SHRE DAY Bl YO Lauder,
2000; Wainwright and Bellwood, 2002; Westneat, 2004), 5
o Wi 27 72 A BASHE 2 B4Holt,

£ a7E AEY 98 JUPAD gr 24 1= YRS
28 9% 712 422 A

A3l AHEE FE 10701 20243 9o Aehd

278
of 2] FpAloI AN Folstct.

=

2. 2% HeFH =4
1) ALEE
HHO| AegAL A0 (dorsal fin, DF), 7F&5A =
2] 1] (pectoral fin, PF), $A=2u] (anal fin, AF), ¥}z =2n|
(ventral fin, VF), Z22] x| =2]1| (caudal fin, CF)&] A&u] %
£ Astien, 34 H=
‘ﬂ‘:}.

= (lateral line scales)& Al4=3}

o=

A& AL A% (total length, TL), A& (standard length,
SL), A2 (body depth, BD), 54 (head length, HL), F&°] 24
o] (snout length, SNL), A& (eye diameter, ED), 5A| =&
u] Zo](dorsal fin length, DFL), SA|=8&u] 7|&7}x]¢] 24
o] (Iength of origin of dorsal fin, LOD), 7F&X|=&u] Zo]
(pectoral fin length, PFL), B} *X]=2{u] Z o] (ventral fin length,
VFL), S1A=2u] Zo] (anal fin length, AFL), 28] %] = 0]
Z19] (caudal fin length, CFL), ZZ2]A}5 Z o] (caudal peduncle
length, CPL), Z18]&A}5 &©](caudal peduncle depth, CPD), &
% (anus length, AL) 5 1571 £-915 HY o] 2] A (Vernier
caliper, 1/20 mm)E ARE35F] 0.01 mm 9714 2435 TH
(F1g D).

, FEIA, 2HEs

Fig. 1. Diagram showing the measurements of Rhabdosargus sarba.
AFL: anal fin length; AL: anus length; BD: body depth; CFL: cau-
dal fin length; CPD: caudal peduncle depth; CPL: caudal peduncle
length; DFL: dorsal fin length; ED: eye diameter; HL: head length;
LOD: length of origin of dorsal fin; PFL: pectoral fin length; SL:
standard length; SNL: snout length; TL: total length; VFL: ventral fin
length.

3. U B B3

HEo Y2 BAS B A9 AUT AE
oF 1587 B =l 4oF 253 2¥¢=xAs
7H=Z (cranium), 2= (orbital bone), 2} (jaw bone), B4
(suspensorium), g5 (hyoid arch), Z )% (shoulder girdle
bone), 85 (pelvic girdle), Z5=F (vertebrae), 7] &+ (caudal
skeleton) <=2 2 EJstct. E2ld ZH L 32 +&= 29 A
A3t & AA AxAzleH, 7 A9 284S YAEER A
(SMZ-U, Nikon, Japan) o]-83}o] &5l AA| x|}t
Z7 9] HAL Kim (1989)& whth

|’E= I}

1. 2|5 FEigd

1) A&zt 3
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£ 7HA 1 gle

= Swolol ofel wpe 52
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A3 AL Y9k (Fig. 2)
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Fig. 2. External view of Rhabdosargus sarba.
Table 1. Fin rays of the Rhabdosargus sarba
. Number of fin rays Number of
Species specimens
Dosal fin Pectoral fin Anal fin Ventral fin Caudal fin Lateral line P

R. sarba XI-14 14~15 nI-11~12 I-5 19~21 55~63 10

2) ArEH 50| AoJ7} 47.50~44.56 (Bt 45.92%) 2= Z7 = AH(Ta-

AsddE 543 A3 F5Y SA=HUE = 7] 11
AN, £7] 1409, 7FEA=Eu] £ 14~157], RA =20
= 1~1270, sj A =gu] = 7] 14, &7] 570, 2e]A| =g
o] 2 192170900, & &4 vlE & 55~63702 U
ERGT}H(Table 1).

3) A=

A% gt ZF 99 WEE (%) A%o] 81.15~83.53
(B 82.64%), A1 36.10~38.10 (B 37.26%), FEA
46.33~49.51 (B 48.20%), AT Zo] 8.33~8.79 (B
8.51%), A L-gu] Zo] 20.17~21.28 (B 20.75%), F
Agu] Zo] 17.46~18.37 (BT 18.04%), viA| =2jn] Zo]
17.12~17.81 (8 17.45%), 7} =gu] Zo] 27.71~29.72
(B4 28.52%), SA=2ju] Zo] 44.41~46.28 (B 45.50%),
SAL#u] ¢7kA] Zo| 34.49~35.69 (B 35.18%), &
A o] 8.33~8.791 (B 8.51%), T4 20.8~21.91(H
T+ 21.3%), EAE 6.25~6.68 (B 6.44%), FF°| 49|
9.67~10.03 (3 9.84%) 22 SA = om, T4 tjgt
Hojo] w9 (%) =X E0] 31.32~28.95 (B4 30.27%), F

ble 2).
2. 8=

1) 570 (cranium)

A9 FHE2 A& (vomer, V), ARZ (ethmoid, E), AHZ
(prefrontal, PRF), & (frontal, F), -4 (parasphenoid, PS),
¢ F (alisphenoid, ALS), do]Z (sphenotic, SPH), &Jo]&
(pterotic, PTE), 40| (epiotic, EPO), 0] Z (protic, PRO),
Z.o|Z (opisthotic, OPI), 7] A &5& (basioccipital, BO), A3~
& (supraoccipital, SO), &]3FZ (exoccipital, EXO), 7|44
& (bassisphenoid, BA), 'z & (parietal, PAR), H|Z (nasal, N)
2 FAE] ok

MEV)E FHE 7P S5l ARSI, 2 F3L

SHHOR 245 YolAlt 42y Yelo Bl 5 B
AFzo] S FiZel H4Zo] HaNNSch AR EB)E B
5 Z0 42 o ) Zol S5k vhER Yehe] 9 Bwo|
o, AAF(PRES £7HY & W3t 277 HE 94X

SHaL Ao HlE2 AT $Ee] A AL, A= (F)
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Table 2. Proportional measurement of the Rhabdosargus sarba

Species
Characters R sarba
Total length (mm) 246.75~277.37 (260.42)
In hundredths of total length (%)
Standard length (mm) 81.15~83.53 (82.64)
Body depth (mm) 36.10~38.10(37.26)

Anus length (mm)

Caudal peduncle length (mm)
Caudal fin length (mm)

Anal fin length (mm)

Ventral fin length (mm)
Pectoral fin length (mm)
Dorsal fin length (mm)
Length of origin of dosal fin (mm)
Caudal peduncle depth (mm)
Head length (mm)

Eye diameter (mm)

Snout length (mm)

In hundredths of head length (%)
Eye diameter (mm)
Snout length (mm)

46.33~49.51 (48.20)
16.79~17.46 (17.06)
20.17~21.28 (20.75)
17.46~18.37 (18.04)
17.12~17.81 (17.45)
27.71~29.72(28.52)
44.41~46.28 (45.50)
34.49~35.69(35.18)
8.33~8.79(8.51)
20.8~21.91(21.3)
6.25~6.68 (6.44)
9.67~10.03 (9.84)

31.32~28.95(30.27)
47.50~44.56 (45.92)
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Qt}h. Ao|Z(SPH)L AARA

A ool A AL, o]
Z(PTE)2 771 7% 242 J4ste & 49 EHo=, Ho
3} o FFE] A= AN AolE (EPO)2 ¢folE
AFFER A2 A, HolZ (PRO)S FAE Hi £
A8k o o) EFA7E FHoILH, F0]Z (0P ¥°]
=9 HiE3} oz 7PgAEl] daH e o Y A2
TUOR QT FE AZE ] FAH Uitk
7IAFFEBO)E 7 FF steo]l AA® SHez, 74
=3 425 UL AFFE(0)2 FAE AX DY T
YHE BASHL Ao, 9FFE (exoccipital, EXO)2
ol it 2 ZHOR, VAT RZ ddso] AU E3 ¢
olF, FolZI} Aolzol dAH AL, FAUCERE HFF
= d : > FAE R 52

=2 =2
o] SHF FZo YAISHL AL, = F (PAR) AolEd &

(Fig. 3).

2) o= (orbital bone)

OFZ-& OFA I (preorbital, PO)T} SFsl& (infraorbital, 10) 3
f EHOE FAE] Q3T FHZ(PO) = 5 7H 4
on RS WESH EE55 0] ddeH, FRoZ= FTHO|
S7hEA ZEtA LSl 9B R Al kR (101)2 AAbz
3 FHZ A= Fal Al em, A2 ekekE (102)-= Al 2t
sz gF 71 AAY FEE UEp L gsith mRRek e
2 A3 sk (103)2 A2 FeE 4= o] AUt (Fig. 4).

3) 24= (jaw bone)

)
oFZ-& AAFOFE (premaxillary, PM), FAr2& (maxillary,

(] o)

Fig. 3. Cranium of Rhabdosargus sarba. A: dorsal view; B: ventral view; C: lateral view. ALS: alisphenoid; BA: basisphenoid; BO: basioccipital; E:
ethmoid; EPO: epiotic; EXO: exoccipital; F: frontal; N: nasal; OPI: opisthotic; PAR: parietal; PRF: prefrontal; PRO: prootic; PS: parasphenoid;
PTE: pterotic; SO: supraoccipital; SPH: sphenotic; V: vomer. Scale bar=10.0 mm.



Fig. 4. Orbital bone of Rhabdosargus sarba. PO: preorbital; SO1~
SO3: suborbital. Scale bar=10.0 mm.

Fig. 5. Cranium of Rhabdosargus sarba. AN: angular; AR: articular;
D: dentary; MA: maxillary; PM: premaxillary; SM: supramaxillary.
Scale bar=10.0 mm.

MA), A& (dentary, D), &&Z (articular, AR), Z}Z (angular,
AN)E FAE ] ATE A= (PM)E T4t Al 3l
= Fe A ZHeE U A FHE W A )
24 ol Fe ik FAE M) A= st
=9 23 d4H] U= ¢ T B ZHOE oA F o
ThE BeFolglon, o AR T FL FHE Y
< @7I2E 7H FEHE " JSith A= (D) H1Eol A
ofZ FAorE o EREY A2 Ho ol RISt 2L
g B g 2 FF0Z JIed7t ot 2 B3 FEHE R
olx o, s HAPS = B 7|5 FH
£ Gl BABARE A HEo) APl He = 42
oo uro] Atz BHoR, Ao Bo| mEaHT Lulx) o]
o e o 52 Y o slgiont, HANE W
3} gkl Holole REoz AT Bol AT At
(Fig. 5).
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S14-Z (suspensorium)
ApFe P4 (palato-pterygoid region)et Aj7HH
(pperculum region)2 FAE|S] YT FrAIARE A2
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Fig. 6. Suspensorium of Rhabdosargus sarba. EC: ectopterygoid;
EN: endopterygoid; HY: hyomandibular; IOP: interopercle; OP: oper-
cle; PA: palatine; PO: preopercle; QU: quadrate; SOP: subopercle.
Scale bar=10.0 mm.

(palatine, PAL), A }Z (hyomandibular, HY), &4+ (ec-
topterygoid, EC), W A& (endopterygoid, EN), B (quad-
rate, QU), A7]H= FAN7)Z (opercle, OP), A 7H= (preoper-
cle, POP), 3[4} 7]& (subopercle, SOP), ZFA|7i& (interopercle,
10P)2 Ao} ek

= (PAS 9] 7HF &l fXI8kL A%, 1=
+ W= (ENT ol 2= 9o4= (EC)T Hgot SISl
WoldEe o= floll YAske Igla, Wi BE3 FH|

2 ghe ZHos FA4H qglen, ooldEe HE(QU)H
QLetol 3L sich AR HY)S e 724 Bope.
2 AAH oz 747 FH 2 ol = W Zd4E Foke FH
£ Ut ith B2 BX Bgo g oo THE dHdt &
712 Eo] giglon AXo| Hg]| LEF THo| YrhEa BE
3 FHIE B4k

AMNZ (PO 7HE h&ol flAIste] HRES &
FEos 7]'-r‘§' %?— #et FEiE Wi ok B
FEiE FolA QAL - 3 o) ZHORE o|F
A= (OP)= x4’\]17]1"‘ H?‘i°ﬂ AAske], gFaL FARRE
HeF &N FAE FH
k. SHAZHE (SOP) &2 1 Y7tz o HEL oF
2 o] Gl VAR ZHOE, FANZ offoll YA
Aot ZPAAEA0P) 2 AA| A &2 5 FHE SYH= v
%02 EESH Floju ZHo|th 9& AR 445
FAIL, ol 7R 2 A4S GF BV e R HAZ
9 FefE oz UAATH(Fig. 6).
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5) MZ= (hyoid arch)
Agie (glosshyal, GH), 34 (hypohyal, HH), Z+
AZ (ceratohyal, CH), A& (epihyal, EH), 7HdZ (interhyal,

L ol
T uvEs



16 dwal, My

IH), A]Z=F (branchiostegal ray, BR)Z A o] 1T}
AUT(GHT} SPIT (HH)S A2 SAT FehE e n
anoH, EA% g o E FAE Ul Z2HE(CH)
< A= ENT s oSl ZHOR sHEdE A=
Atololl IRt glleow, ZA-2 dstal FAK. AAEE
of Wej Azhao) Aigen] BT 2o WAL B
et TGt I (IH)S S 2578 A== 3l
U= Zr2 mofo] ZHoR AdE & AdRE YAIsta 9)

om, JZEBR)S F 6712 YERYT Fig. 7).

=

I oN

fikd

6) Z4CHE (shoulder girdle bone) & 2L (pelvic girdle)
At F+= S5 (supratemporal, SP), $&FZ (post-tem-

poral, PT), A2} Z (supraclavicle, SCL), && (clavicle, CL), ¥

= (postclavicle PC), Z43& (Scapular, SC), AF&E (actinost,

AC), 23]Z (coracoid, CO)Z FA =] o] AUch

GH HH

Fig. 7. Hyoid arch of Rhabdosargus sarba. BR: branchiostegal ray;
CH: ceratohyal; EH: epihyal; GH: glosshyal; HH: hypohyal; IH: inte-
rhyal. Scale bar =10.0 mm.

€ SHoE, A5 4AX FHjo|th A E AFo=E 2
WEFF E7)7h obfF o FEE G7IEE FHE Wil 3
Aok HZ(CL2 AT =4 FollA 7H8 231, Ags &
F=ol AHaljA lom T FHE Wi e #HF- o e
"otk $HZ (PO 27ZF Aa Aol AR 25
ol Zoln], A5t ZHo| U oA = FEolth 4
FHE FHE st vls) Qalen, F4E stHe 2 ¥
2 WEF FEH = Yehgth 28 (COoxe AdE offol %
of AL, 7P o2l ZHo] I SFot = 25 T A

T A= (SO)2 L83 w2 29 o el =4

e ST e

Fig. 8. Shoulder girdle bone and Pelvic of Rhabdosargus sarba. A:
shoulder girdle; B: pelvic girdle. AC: actinost; CL: clavicle; CO:
coracoid; LPC: lower postclavicle; PT: post-temporal; SC: scapular;
SCL: supraclavicle; SP: supratemporal. Scale bar = 10.0 mm.

Fig. 9. Vertebrae and caudal skeleton of Rhabdosargus sarba. AV: abdominal vertebrae; CV: caudal skeleton; EP: epural; HS: interhaemal spine;
HY: hypural; NS: interneural spine; PH: parhypural; US: urostyle bone. Scale bar = 10.0 mm.
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Mol ol

Fopsol 2ol son], 479 AEEACTH AF
FE el Ak

SrEd Q& (pelvic girdle)2 Sk o2 LA Q%
o, gFo] I7gA 58 FH= viX=2uE A5t

2
24

e o

ASATH(Fig. 8).

7) EFZ (vertebrae) ¥ 0|25 (caudal skeleton)

AE 9] E3Z (abdominal vertebrae, AV)Z} U];_‘E'—(caudal
vertebrae, CV)2] A4 &34 ZAat= B2Z 107, v 1270

E AFE o= 227093, ARFE 257, @a&ﬁ%t 1274

= et W= Eiﬂﬁ: E5& (rib) 871, vjER=
] 25T (urostyle bone, US), 310]5Z (hypural, HY), 4]
ZFZ (epural, EP), £3}0]3=Z (parhypural, PH)Z o]0 ¢}
ATt (Fig. 9).
| = =

2 A7 =rEt o7l BEY R FHFE € YR =
A 25 A8 B }31 ATTFOEHN, o] T E73H &
A 9 A B4 olefE gt F83 712 ARE AlFst
1A} gtk

HEo) 9% Feje 2ud GU AR eud naA
YuE S0 Uehty, ol wul3t o R e AFHA wg
o|t}(Antonucci ef al., 2009). o] AP AF L ¢z A
o} 22 B4 S oA A& e Aek 7H5S 7Hsst

Al 3t 829 §9 58S F=rh(Bandyopadhyay et al.,
1997; Gerstner, 1999; Howe et al., 2021). 3] 5 &9 +E2
T SHO e A2ES Aes 559 o F FEHs)
= $a% F 74 322 A8 AeFE B 2l 5
Azgn| = (XI-14), FA=u] $11-11~12), S4 vlE
(55~63M= 71Ze] BuE HEY FA Welek AN HAt
(Hamwi and Ali-Basha, 2021). A&&2 & Z% o] st A

T HI&(HR 3729 $94 oFRAY A 2L
whejatul, Bgbol e £AE U8 (30.2%)3 F50] Zo]
£5.9%)2 BB 44 Ao BalA Belo] ek, Hlw
A 2 5 ANZHE 0]83F Yol gMlof 88353l (Guzzo ef al.,
2024; Poon ef al., 2025), 27| WretE ZEol A4 BHx
582 anHoz TS| o7 72A Mo HAT &
{1t} (Perevolotsky et al., 2025).

So Yn 24 7xE T4, ofF, B4, 435 A
SO AT 9 0)ERE T4 gov], 4BoIRe
=53 Jmet BAAE ekt Rojo, 1991). FAHZE %
1759 ZTHOR o|RojA e} Y2y |Ue B dtn, B3 5
h2 A Wrtee 2 Fem 27 waw Ruze 3
oot A2 280 RAEg AFeke] A4 A BASHE e

o

EH

VD22 17
A BN )5S Sk OB T2 350 44
A ofafsh d SAHIE, Haetzol ‘L%t Y §

oA 42] 5= (protrusion) 7Hs3H7A 8+

ot £ o

23)3}7] go]5}tH( Motta, 1984). EZF X Zo] Zare] &)
2 ZH o2 By FYRI 083 FHE Hole AL A
H3 e Awst] WFu 44w 5 dast HolE 24
sh= o Bath A%t oY AN 4 &S ittt &
a0 k5] Angt A4 stefe] gl ¥ 252 F
ol a7 R A2 5= YA ek

eI FAET o= 985 A4 55 715l T
Q8k3, A AR AYfRE UHTh(Dutta, 1975). A&
oI EE& AAste] 3F A 7 35S 2,
FAE Fee] FE2 sterEte J& ds st A% 5
Ao 2 dE AL & e 72 A=E AT AH?H g
TEshe SUS2 oIV E RIS 3% A #RA HF &

29 o7ate 5870 MY £5& 758 o, ggt_,_
6719 ZHY 679 RZE T 77 XA, &9 &5,
ol7lu] %] Toigtth(Michel er al., 2015). ZHd 1} AAE
o gkt ZAL A4 2 BF A 7|AH 2EHAS A}E

fu.

°2 A9 4 9oE BelEe)
A 879 Ba THoR TA s MK e &
F AXsD FAYS A B GTL Fh(Gos-

line, 1977; Thorsen and Westneat, 2005; Camp et al., 2017).
HZE Ao 724 FHFCE de B, A=
409 AEEE 7HEAI=E ] 7|29 Aud 258 A% 6‘}4
oj2fgl F2+= Fwol A%t Y= Aol FE
A FAE o2 T 4 Sl 71N
v =2u| & AR5t {-F
o] 83t J3HS 3kt (Harris, 1938; Standen, 2008, 2010).
3 F& 107119} vj5E 12712 & 227H7P TEEA
onj, EgHT nj$Eo] g HE2 1Y RE
ZiEH/\V% TR L=n|E o]-§3 4 H“ﬁ"ﬂ
= AARRIE mlERe BEA =] 7|25 A8kl f
FEE v or Adsiy, shujeEo] oz FHoR
gelo] melAenlel &5 WIS W chke 19 HEL
7RsaA st P23 F1ue AT
AgHon HE YUY ofF T2, WAL 44T A
9 n)ER RS o] Fo ek g Arjel 4 HNA £
ERFOR TAST BT ANBHL

6] T
= agHo=
U= FHA 7|HkE FEs] HojE.
=

E
Rile
=,

A P3AE AZHT

ko]

=3l O

=

he £ a7 2
wRoH 54, 2AFA Hwshera A7, el
7% 2ke] AREAE TSR ARt B
Aolet. 5 A2
AAE Wl TE
sAREte PHe 20T 5
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B8k o] ololarhd, EO) ABSY EAH B
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