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New Record of the Brassy Trevally, Caranx papuensis (Carangidae, Perciformes) in Jeju Island of Korea
by Hyeon-Jeong Kim, Do-Hyun Oh' and Jin-Koo Kim* (Department of Marine Biology, Pukyong National University, Busan
48513, Republic of Korea; 'Ulleungdo-Dokdo Ocean Science Station, Korea Institute of Ocean Science and Technology,

Ulleungdo 40205, Republic of Korea)

ABSTRACT

A single specimen belonging to the family Carangidae was first collected by angling

in Seogwi-dong, Seogwipo-si, Jeju-do on 16 October 2023. This individual was identified as Caranx
papuensis Alleyne & MaclLeay based on morphological traits as following: lateral line gently curving
below the first dorsal fin, presence of scaleless area on the thorax, and gill rakers 26. A total of 619
base pairs sequences of the mitochondrial DNA cytochrome c oxidase subunit | region was analyzed,
and we found it closely matched to the Japanese C. papuensis (K2P distance =0.54%). We propose
its new Korean name “Hwang-jul-jeon-gang-i” based on a yellow band along the lateral line.
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M =

7§ 0]} (Carangidae) o7& A MAFLE 394 153
T, YE 245 62F, T 174 35F 0] BaEo] ot
(Motomura, 2020; MABIK, 2023; Fricke et al., 2024). Z78
olm} ojF= GrielA otEd HG7HA d EEsH, 7|4
Aol A AAl5}7] = Fkel (Nelson ef al., 2016; Damerau et al.,
2018). A7golit o Foll= 470 ot LA gloew, ol & A
7Yolotit (Caranginae) o} 7= Aol BH|&& 7HAIH, Ao
o A% went 1 guel meFe] ASA LS 7
o]l EXOZ Caranx%©] EJHETH(Lin and Shao, 1999). X
A A AAZLR Caranxs; o FolE 19% HiHo] Q)
© ™ (Fricke et al., 2024), =Y Caranxd o]5Foll= £4740]
(Caranx bucculentus), 22 &4 7Y 0| (Caranx melampygus),
E747Y0| (Caranx sexfasciatus) & 3%50] B1Eo] It} (Kim

et al., 2018a; MABIK, 2023). 7§0]3} o] Fof #gt BF35h%]
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A= FHAA m71EF 5 ¢4F A7 P E YL (Kim
and Song, 2013; Kim et al., 2018a; Kim et al., 2018b), =¢] &
T2 A7l o7 Fu L EAATETH A4 Tl °
F0JZ) 3 9lo] (Gushiken, 1988; Li et al., 2021; Kimura et al.,
2002) @A) W7ol SR tE 4 (genus) §HEAO] A4
22 HEHA Ut} Caranxé; o7& A2TA=2u|¢ HA|
Lajn| Holl EfR|=gu]7} glar, A of ool 1~2F& EA
stal ofgfgof= ool 1EE EX 5, & S 7IE&
Eo] oA g E ol Sl Aol EAo|th(Smith-Vaniz, 1986;
Lin and Shao, 1999).

2 A= AF= AAZA AAFANA fol FAIE
d 5 Aol ojFol &3t Foldt oF 174A7F A=
o] Lin and Shao (1999), Senou (2013)S wz} F& =32 A
AlstaL, ozt F8ge 37| Al 4 4= Hash
a A, Ly A AL Caranx papuensis®] =W &
g 4 99t gebd 2 aTolis Y urj2se
SFOIE) Carany papuensis®) 912 e) 0 Ba A2E A
T AR FBE AL Sl off BEe) mgsA
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& Aol AREE 78013t o7 17HAlE 2023E 1049 162
AFE NAZA] FEE 7)5old HAZ APEUTE A7
H ZE o FYHEAY S (Pukyong National University, PKU)
O FAAAUE et AT E FHogt § 5% 224
goho] A7 AU o) F 122 AT F 70% &
FEE Xgsto] £4of o] gttt o] F HAo] dEE S

o2 FYIFYERYT (Marine Biodiversity Institute
of Korea, MABIK)®l| 5%, 233}t

A4, A& L 8ol Hubbs and Lager (1964), Smith-Vaniz

and Jelks (2006)2} Motomura et al. (2007)= wet 248 &4

9] ®H|EL mA=Hu] 7|A7HA] SRR, 7HEA =
019 54 A= (spiny soft ray)= AlsHA] &3ttt 7709} Al
FA 25709 AF FAS EAFR 2 (Fig. 1; Table 1), AZ
FAL wyolAHAE A3 001 mm S7HA] SH3 F
F 232 7FolAI% (fork length)ol theh HE-E(%)=2 4t
ol Lol i B0 R Q¥ wErsha BETKyoto
University Museum)9| A C. papuensis 231} 22| 17]AE Oj
ofuto} o] o] 83k,

N

o

Of

N

AFE Aol o7 EHRAE FE3}Y 99% €=
$o] B3 F, DNA F£7])E (AccuPrep® Genomic DNA
Extraction, BIONEER)E ©|-€-3}] Total DNAE F&3I%ith.

Fig. 1. The measurements of Caranx papuensis.

Table 1. The abbreviation of measurements of Caranx papuensis. The measurement sites are shown in Fig. 1

Characters Abbreviation Characters Abbreviation
Fork length mf Dorsal fin base length ac
Standard length nh Anal fin base length kj
Body depth bk 1st dorsal fin origin to 2nd dorsal fin origin ab
Head length np Longest dorsal fin spine length aa’
Snout length no Pectoral fin length qq’
Upper-jaw length nn' Pelvic fin length g
Orbit diameter 00’ Upper caudal fin lobe length de
Postorbital head length o'p Lower caudal fin lobe length ig
Snout to 1st dorsal fin origin na Caudal-peduncle length jh
Snout to 2st dorsal fin origin nb Caudal-penducle depth ss’
Snout to pelvic fin origin nl Length of curved portion of lateral line r'r
Snout to 1st anal fin spine nt Length of straight portion of lateral line rh
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Fig. 2. Photos of Caranx papuensis, A: MABIK PI000604949, 182.01 mm FL, Seogwipo-si, Jejudo Island, Korea. B: FAKU 96007, 173.15 mm FL,

Miyazaki Pref., Japan.

Mitochondrial DNA €] cytochrome ¢ oxidase subunit I (mtDNA
COl 99& ez FdaA AHFH-S (Polymerase chain
reaction, PCR)& 4331921, mtDNA COI 49 SZ& 93}
o FishF1 (5-TCA ACC AAC CAC AAA GAC ATT GGC AC-
311} FishR1 (5'-TGATTCTTTGGCCACCCAGAAGTCTA-
3') primer (Ward et al., 2005)5 ©]-&3}Att. ST aA Ayt
-5 (Polymerase chain reaction, PCR)2 T3 722 2794
=35} t}; Initial denaturation 95°Co|A 5&; PCR reaction
35 cycles (denaturation 94°COJ|A] 45%, annealing 54°CoJ|A]
45%, extension 72°Col|A] 45%); final extension 72°Coj|A] 7
2. mtDNA COI g7]4 gL BioEdit (ver. 7) (Hall, 1999)9]
CLUSTAL W (Thompson et al., 1994)& o]&3}o] FH3}F S
o, 347 2]&= Mega v. 11.0.13 (Tamura et al., 2021) ZZ 1Y
9] Kimura-2-parameter model (Kimura, 1980)& ©]-8-3}o] AAk
sttt 2 A (Neighbor-joining tree)= Mega v. 11.0.13
(Tamura et al., 2021) T2 07 ZFA5}Y 00, bootstrap=

1,0009 =3 =itk mtDNA COIF % 2] G714 HwE $3l,
NCBI9| &4 Caranx papuensis®] 71X ES& AL o,
QYT 2= NCBIo| 529 Z%780| (Carangoides equula)
o] 7|2 ALEI.

2 o

Caranx papuensis Alleyne & MacLeay, 1877

(New Korean name: Hwang-jul-jeon-gang-i)
(Fig. 2; Table 2)

Caranx papuensiss Alleyne and Macleay, 1877: 325 (type
locality: Hall Sound, New Guinea); Gushiken, 1984: 156
(Japan); Smith-Vaniz, 1986: 647 (South Africa); Allen and
Swainston, 1988: 72 (north-western Australia); Lin and Shao,



.25

i

202 &

o
re

2zin

Table 2. Comparison of counts and measurements of Caranx papuensis

Present study

Meristic characters Lin (allr;(;gs)hao Sm(i i};—g\gniz
MABIK PI100060494 FAKU 96007
No. of specimens 1 1 - -
Fork length (mm) 182.01 173.15 - -
Standard length (mm) 176.23 164.41 - -
Counts
Dorsal fin rays VIII-I, 23 VIII-I, 22 VIII-I, 21~22 VIII-I, 21~23
Pectoral fin rays 20 19 19~20 -
Anal fin rays II-1, 18 1I-1, 18 II-1, 17~18 II-1, 16~19
Pelvic fin rays 1,5 1,5 - -
Gill rakers 8+18 7+19 7~9+19 7~9+18~21
Scales in straight portion of lateral line 38 34 34~37 31~39
Measurements
% in Fork length (FL)
Body depth 349 33.1 - -
Head length 289 28.0 - -
Snout length 84 8.0 - -
Upper-jaw length 114 104 - -
Orbit diameter 7.6 6.6 - -
Postorbital head length 13.9 12.5 - -
Interorbital width 79 6.7 - -
Snout to 1st D-fin origin 38.5 36.6 - -
Snout to 2nd D-fin origin 56.0 82.1 - -
Snout to P2-fin origin 31.7 28.8 - -
Snout to 1st A-fin spine 48.1 447 - -
D-fin base length 552 512 - -
A-fin base length 350 319 - -
1st D-fin origin to 2nd D-fin origin 18.9 17.6 - -
Longest D-fin spine length 13.2 13.2 - -
P1-fin length 929 312 - -
P2-fin length 112 11.5 - -
Upper C-fin lobe length 26.7 259 - -
Lower C-fin lobe length 242 24.1 - -
C-peduncle length 112 8.4 - -
C-peduncle depth 4.1 3.8 - -
L of curved portion of lateral line 29.5 28.6 - -
L of straight portion of lateral line 439 41.1 - -
1999: 56 (Taiwan); Nakabo, 2000: 802 (Japan); Randall, 2004: 0|, 20234 109 164, A-A} =4,

15 (Tonga); Fricke, 2018: 183 (Madagascar); Jamandre 2023:
162 (Philippines).
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Caranx papuensis: MABIK P100060494 (¢]A¥&: PKU
63068) (Fig. 2A), 1784, 7150l 413 182.01 mm, AFE AHE
Al A5 (33°14'5208"N, 126°33'6309"E.), HAl, 4 2~3 m

Caranx papuensis: FAKU 96007 (Fig. 2B), 17]A)], 70| A
ZF 173.15 mm, Miyazaki Pref., 2007 102 8.

A R AS FEE Table 20] Lhehgich. B8 21 ks
A s 23] gla gol Hla) welvt 2

Holch. A Bo) FYNA 71 ¥t = 792 7| ELAS
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Caranx papuensis (KF378583)
99

- Caranx papuensis (PP478824) FAKU 96007

Caranx papuensis (PP478821) MABIK P100060494

Caranx sexfasciatus (OL409659)

0.02

Carangoides equula (KU943784)

Fig. 3. Neighbor joining tree based on partial mitochondrial DNA COI sequences, showing the relationships among Caranx spp. Scale bar indicates

genetic distance.
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o] opsil wrarelo] Qlek. §E o] HEL o) e WA B
o). QFeel 2o ojmo] 1@ U gtk 27RL Yoz
W7t Q3 AEBe DA Bl U, FHTE 2

o B
o eIE Wk, F5o] Lol nc} Ark. B wlelt e

HIH]& (ctenoid scale)i A3 o QAN 4R =2 B9
7 EART A& S 7Y SEE FE uges B9
(naked) o] EAsHH (Fig. 4A), 7F5A1=21] 7|A = F
g Foo] EATE Al 25 A =29 RA =] W 2dE
un, Z2A A= = 7ReA=gn] RAES A =Hu] 61
A Ax9] FAA o =3ttt YA =gue Sl 2A
Ql ZHgolgolnt. SAI=2lH|= All SA=2"|¢} A2 TA =3
o2 W, Al 154 =80 8719 S22 Hol i A2 5
A=gul= 1719 S22 23719 AXRE o|Fo|A qlt}. RAA=
2uls $Fo] EeE 2719 529, 1 2 d29 149 52
4 187]9] Ax= o]RojA Ut 7FEA=gn]Y] A= 20
Aolct. sk Aol 871, Ao 18712, % 26718 7HAIT.
2He gEe] o}AF 24 oS HEY mulo] EATE
448 S 9912 TR, 4HY S 2907} oY 34
FoEt o Aot J4E 42 A2 FA=u] sHA Ax9
SHAA AZEle], 4 ZH u)E S 7ol

3. HAY

SR A, ool SREE TR 24 S DA
o2 FEUE T vI2ie o) Sae] P Wil 4ol =

48 W) Zo| A5t 24l ol
2l LW Wk AN 9% bgAte B He A ury
o] ZARITE Al FALem] Fak FAS Tt A2 FA
U Al @L Qg U FREA=uls HAHoR Fug

A B

naked area

patch of
prepelvic scales

pelvic fin

anus ]

Fig. 4. Drawings showing the naked area of breast in Caranx papuen-
sis. A, MABIK P100060494 and B, FAKU 96007.
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= AFEE A, g, X HE, g o}, oz Elzt
oA AZE] ALt mpEAA A=, A=Y Aoh 23 F ¢
T - gy oko) g7 ExEZ3tt}(Allen and Erdmann, 2009; Froese
and Pauly, 2024). =2 A% ¢xo A5 Zafjoxe =
A AAsH, 20152 sHolA 33]7]% etk (Smith-Vaniz,
1986; Rudy van der, 1993).

NS

AT AAZA SESIA AFE Aol o7 174A
2] mtDNA COI €714 <€ 619 bpE FH3}Y Caranxs
Carangoides%T |13l TH 2 TE2 NCBIY 5549
papuensis (KF378583)9} 99.67% ¥Z|3tgon, d&
papuensis (FAKU 96007)9}= 99.46% & L2]5t4ict. 34,
%5 ZH7Yo] (Caranx sexfasciatus, OL409659)2} 5.5%, ZA
7§0] (Carangoides equula, KU943784)2} 16% FA A2 & EH
383 R E Atk (Fig. 3)

l‘

lg_l
C.
C.
=

o

1]

Ll

202349 1049 169 A= AAZA] AASlA A8 A7
o|Z} ofF 17HA|l= viRI=2in|7} 7RER =2jn] 7| A F FHof &
Aste A, 715 wAE] st EEE U= A, A2FA=Y
n] 9} S| =2jn| Fo] EuR|=2in|7} gl A, offE ool 1
&2l Hojl &A 3} Lin and Shao (1999)) w2} Caranx&2.2
SRS Ee, 2 AAE A 2542k RAseul7) v
2p) 7, F3oll 2 ofo] EAIshe A, At 2674 A
(Lin and Shao, 1999; Smith-Vaniz, 1999; Senou, 2013)3} A4
& of| A Smith-Vaniz (1986) & Lin and Shao (1999)7} A A|gt
Caranx papuensis®] Fe)Z EX 3} &2 & U X|3}o] (Table
2), A AF B v)7| 5502 FRI= i

Caranx papuensis~= <9352 Caranx ignobilis®} Mot
(B22 Nk 26~3070, C. ignobilis®] M= 20~247)9t
T A =Hu] JAoA & FLEETH(Lin and Shao, 1999). C.
papuensis= =Uo| 1% 542 EX7Y0|(C. sexfasciatus),
22912 A 7Y0] (C. melampygus)$t FH F&l g9 =)
(EF2 &4 vs. C. sexfasciatus®} C. melampygus+= ),
Mg (BEFL 26~307) vs. C. sexfasciatus= 22~257, C.
melampygus+= 25~2871), A =&u] A2 (EFL 21~2274
vs. C. sexfasciatus+= 20~2171, C. melampygus= 22~247}), 5
Agu] Z5(EFL 17~187) vs. C. sexfasciatus= 16~17
N, C. melampygus+= 19~2071)o| 4] & FEHth(Lin and Shao,
1999; Smith-Vaniz, 1999; Senou, 2013; Kim et al., 2018a).

FE, 2 d7old B2E wEel A9 FL FU 2

(naked) g o] A £A)3t+= HbH (Fig. 4A), Lin and Shao
(1999)9] 712 ¥ FAKU 96007 & FH o] g o] 4
A AR o] Aol WLk (Fig. 4B). ol Tl Ao
9 o]z} 7+ Wolalz] BHelat7] 98] mDNAS] COI 617
bp @714 8L Hw3 ZAI NCBI°| 5E% C. papuensis
(KF378583) ¥ FAKU 96007 Z£1} 99.4% o)A UX|5lo] £
Y Hol2 RZHEch(Fig. 3). LU, 5 mDNAS] Holg el
cytochrome b = control region Fgof| &3t F7} A &
3 A G- 7 o] {FEE et Bavt o

C. papuensis= °FE2Hd olFLs Ui HF A9E LTI
ol gFoFsl G4 A4]3}H (Froese and Pauly, 2024), Y24k
C. papuensis (FAKU 96007)2] 79 42 F79] njoprt7| & o]
A AFE A AA ot Yol nt ot A w|7]F o FE0]
SHE oA BiE= WE(Kim et al., 2018a; Kim ef al.,
2018b; Kim et al., 2023), F=A780| (C. papuensis)2] =4 &
H2 e S ofdlste] A A7 E Aol

Caranv:€) B2 of2fel] ojto] 192 olFol4 glov],
Kaiwarinus%9 7% FEof oo 2~3&RE o]F oA 9l

= oA & FEHTH(Lin and Shao, 1999; Balanov and
Markevich, 2011). &£ 4= Gushiken (1988), Li et al.(2021)
4 Kimura et al. (2022)9] &2 9 B AT A5 A3
o oA ZrH7PolE Kaiwarinus equula® BE3}L o
(Motomura, 2020), =W Z-4780] E3t Caranxs (Z7780]%)
oA Carangoidess: (+3178014) 02 o] A= 7}, tHA] Kai-
warinusE 22 oA &= 5 (MABIK, 2024) £ 9] 9|7} oj
L EZ8Ity. 3 Caranx3s, Kaiwarinuss 2 Carangoides
&5 e FAA oA ATERsHE a7t 28T
Ao g AZH

o OF
i) —.

7§ o]} (Carangidae) ool &3t= 17HAI7F AlF= AA=Z
Al AFElA 20239 108 16Q] HAIZ A& AU 2
MAl= SA4o] Al TA=2n] offollA &dtetA =35 e
A, FF 7 dYo] EAst= A, M7t 267080 A FollA
Caranx papuensisZ 3=}, T3 mtDNA COI ¥4 619 bp
£ EAT A3 &4 C.papuensis@t AR 054%= & 4
shoict. o] Ao Huse B $o 2Roz 284S et
4 28 7pIE S 9A “HERAOE At

Al Al

o] 7= FHAFE=ALE HIYBAY 7T FEE
713 &9 (2024) A4S} A LS ot Y AFY T v &
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