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New Record of the Speckled Butterflyfish Chaetodon citrinellus (Chae-
todontidae) from Korea
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A single larval specimen (7.07 mm SL) was collected off Jeju Island, Korea in May 2024. This species is character-
ized by a fused head with bony plate, expanded posttemporal and supracleithrum with large laminar plates, posteri-
orly directed spines on preopercle, and a wavy-shaped dorsal fin in the tholichthys stage. The specimen was identified
as Chaetodon citrinellus using counts and mtDNA COI sequences. Our specimen perfectly matched an adult voucher
specimen from Japan. Tholichthys stage of C. citrinellus represents the first documented case worldwide. In this
study, we propose a new Korean name, “jag-eun-jeom-na-bi-go-gi” based on speckled spots along the lateral side of

the body in the adult stage.
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LHH] 37| 2 Chaetodontidae) o7+ 5] = (Perciformes)©]|
&, ANAR SR 124 137F0] ISP o= 44
15%0] 11 %E|o] QIti(Fricke et al., 2025; MABIK, 2025).
sate] of o] Arh 9 ofelr] shele] 4k Aol A4j5tn
Qlov] #2 AbE B9, a7 5o FAR 5BE Aolwi)
(Pratchett, 2005; Nelson et al., 2016). UB|1L7]|1} o] 7 Fofl &=
EA AlS o o)&s|= AFS A A% (corallivorous species)©o] &+
olx]o] Fjg o] A 2]5H= AT A A (coral-reef ecosystem)
O HolE 7k ¢ Qe A RF LR E AR = Ao oY
A ItH(Cox, 1994; Reese, 1996; Yusuf and Ali, 2004; Pratch-
ett, 2005; Nagelkerken et al., 2009). o|& 3t 240l = B
3}, o] 5] thal A= W@ (hybridization), A= W Ho] A
A8 gig g sk AR AT 5 ook ATE 4
oA ghovy, F W 27| FAL]| gt = R A
Aolth(Motta, 1982; Leis, 1989; McMillan et al., 1999; Leis

and Carson-Ewart, 2000; Ferry-Graham et al., 2001; Lee et
al., 2004; Littlewood et al., 2004; Fessler and Westneat, 2007,
Bellwood et al., 2010; Leis and Yerman, 2012). UH| 3271} ¢
= A71Apo] 27] Ba= 7] 0]l ‘Tholichthys 2 Ee] = WA 2
He sk, o] Ao A= A Sl E7) Kok 2H
7hFgstaL HAj =0l wi- AA| A e = FEE Wrk(Leis,
1989; Leis and Carson-Ewart, 2000). & ¢11= ghatol| A S
oz Y Aof @A yn|az|i} 1 n7| 55 2dS 1
arst, ofof] Tk AAIRE 7| A2 - A HHEE A A8l A=
& g Aljkstarat gt

Iz H U

= Aol A SR U] a7 2k 32 17 20249 5 A
F= 59 23431 74(33°15'00.0"N 127°15'00.0"E)oll 4] =+
Heprkakshel pAbRel AR Bt 2350 Q8 gL HIE(Y
80 cm, 5 330 um) = ©]-8-5tef AR = Sitk(Fig. 1). A3
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=l J) A= ZA] 10% formalinol] ¢F 2057+ 114
nol2 A geteih. o] % FYRAYshL o
(Pukyong National University, Ichthyoplankton Laboratory,
PKUD= &Htste] 2T E Folgth & 7|gstIth(PKUI
1275). A4 2 A2 Lee and Kim (2021)2 #115}10] 5 47§
O Al A 9 21709 ASHAS Ao dAEE &
u] 7 (SZH10; Olympus, Tokyo, Japan)2 ©]-8-5}4] Mosaic 2.0
(Fuzhou Tucsen Photonics, Fuzhou, China) 2.2 0.01 mm7}A]
S5kt 5743 4k Al (standard length) %! 7% (head
length)el] gk 1l (%)= ¥gsle] ek glom A S
A7) whgdsact. 44 o) Wk vlmsty] $is) Qe
THSYET B2 17§A12) Bishop Museum 32 27041 &
tofsto] 7h2 HAlsterY.

BARAE Sa517] 93] A ol o] 2.2 teolwh ol 4
o ZZ A& 1% (Chaetodon citrinellus, NSMT-P DNA 19588,
tissue of NSMT-P105918)Z ©]-8-3}%] 10% chelex resin (Bio-
Rad, Hercules, CA, USA)2 & genomic DNAS F%3}%ch
Mitochondrial DNA COI¥E Y-S 243517 €3 Ward et al.
(2005)2] o] A E(FishF2/FishR2)E o83ttt 53t
a4 AHHE(polymerase chain reaction, PCR)-> Lee et al.
(2021)9] 273} FLsHA 3Ptk PCR A 92 &,
ABI PRISM 3730XL analyzer (96 capillary type; Applied
Biosystems, Waltham, MA, USA)2] ABI BigDye (R) Termi-
nator v3.1 cycle sequencing kits (Applied Biosystems, USA)
= ARgsto] 71 ES $E3 3, BioEdit 7 (Hall, 1999)9]]
A ClustalW (Thompson et al., 1994)& £ Adstqict. &
754 A 2= MEGA 11 (Tamura et al., 2021)2 0|83} 7
At o, FAWAE v|sl7] 98l neighbor-joining tree
£ 259ty AEE A4 <92 NCBI (National Center
for Biotechnology Information)o]] 5-53}%12.#(PKUI 1275,
PV424140; NSMT-P 105918), H| 1l ¥ S 2 =NCBI*| 5=
wlo] 9l V| a17) 1}k o] & 3F(C. citrinellus, KF929709; C.
guentheri, MK777216; C. speculum, OK090774) ¥ H&+=
I} 015 15(Chaetodontoplus septentrionalis, JF952699, out-
group)= ©|-§-5+3lct

3 99% ctha-
HFIAEAYA

2 o

Chaetodon citrinellus Cuvier and Valenciennes,
1831 (Fig. 2, Fig.3; Table 1)

(New Korean name: jag-eun-jeom-na-bi-go-gi)

Chaetodon citrinellus Cuvier and Valenciennes, 1831: 27
(type locality: Guam); Burgess, 1978: 696; Masuda et al.,
1984: 185 (Japan); Kuiter and Debelius 2007: 481 (Indone-
sia); Allen and Erdmann, 2012: 521 (Indian Ocean); Shimada,
2013: 1004 (Japan); Allen, 2020: 172 (Indian Ocean); Heems-
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Fig. 1. Map showing the collected site of Chaetodon citrinellus off
Jeju Island from Korea.

tra et al., 2022: 449 (Western Indian Ocean)

e

il‘EE

=

FEHS PKUI 1275, 1704, 8.59 mm TL, 7.07 mm SL, 2024
| 59, 3t AT Y §d, 33°15'00.0"N 127°15'00.0"E,
Bongo Net= 23l

HoHEE

Chaetodon citrinellus, F32H S NSMT-P 105918, 174,
70.33 mm TL, 60.28 mm SL, Y&, YR FouEZah &
HH S BPBM 33746, 2714, 60.15-100.95 mm TL, 50.77—
85.89 mm SL, 5}2}¢], Bishop Museum.

Chaetodon speculum, 2 E MABIK PI00051606, 171
A, 14.79 mm TL, 11.73 mm SL, AAHEE E3}A] o|7}2] 3,
20219 79 319, A HFAL

7| X

Ag E AZ 752 Table 10 Yetigleh. £ 7HAl= A =2
1] 7] % =7} Aol Eakal 2 A Ek(notochord tip) E=310]
QhrE x| o] TAjo]H, me] AT ool G2 Wbl
7 © & TholichthystHA of] &3}, 52 o9 S o A1
7b 2 iR Ee |k HEo] FH o] o, $S5E
I}l Eo] Mg o] FAElo] Qlrt. FFol= E- HolH
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Fig. 2. Photos of Chaetodon citrinellus. A, PKUI 1275, 7.07 mm
SL, tholichthys stage; B, NSMT-P 105918, 60.28 mm SL, juvenile
stage; C, BPBM 33746, 85.89 mm SL, immature stage. Scale bars
indicate 10 mm.

= Ui A ofEe] B2 =2 "Xl oA St 5ol vl
& o] 2 Holth. FE ol E SA =2 u7HA] mEste o
A2 253, w2 =) 7kA o] A= Hzad el ek A
M7l=ro] vl Za1 A rEsto] iR 2] & goj4lth. 7}
SA=R = ol vls) 2 FAEC] Bk A lA Al
ARty v A =2fn| o] £2 2ol EEEHA] et A=
Ul AR o] FolA Qlen 52 1371, A= 2172 o]Fof
A len S FejE W S =ule 52 37, A= 17
& o] FolA glom [ Hot. SR =2 n|e} SIA| =2

B2k B A2 AR A Q1A AR B
o]} el x| #m] = okzk whel ol ofwha} u-L ofx] 1t
obA) pleh.

5 A

1 5, B AR 802 Lhehbe veloh 5% ATkl
o BA LT} AR Melo) o] Sl sheiiol
3L EAE gtk B Aelvlis Es, 5
Leju]o] SaAel A el SA AR} ehde,

(R A, Y2, H. 5}9} 1, E%i%] ZdAloh, 2,
50}4ﬂ7}—iu Sk Rl 215t (Masuda et
1., 1984; Allen and Erdmann, 2012, Heemstra etal., 2022).

INEES
T2 &5 A7) S8 UHa| g o F HAIE tide R &
2} 5L 255lo] mDNA COI ¢ 477 bp= Ha kit
ol AFE-El x]o] 170A(PKUI 1275)9F L2 A] tjof st
3= EHNSMT-P 105918)S A& H]w3t A, 100%
o= AIE HolFEgl o, NCBIY| 554 C. citrinellus
(KF929709, collected from Fiji)2F= 0.2% AFo]7He H o] U]
Shoich. Eah Bds0] Lpn| 17|30} 2.9} v et Ak, C guen-
theri (MK 777216)2}+= 10.79%, C. speculum (OK090774)3}
£13.93%9] A4 444 2o & Uhebilth(Fig. 4).

HI

o F

S Al W s ol A AR vl a7t Zof 1I70A1E
o2 W] BT Aah, s A =gu] ] 7|2 427} 4o
C. citrinellus (D. XIII-XV, 20-22; A. 111, 15-17, P . 13-15)2}
UR|5l= A& AL Masuda et al., 1984), mtDNA COI 7|
Kol 4 Aol C. citrinellus?} 2 217]3k= Holl A elriztol
A A& B %= C citrinellus= 221 %] itk

1 1704 Bhegt HES tholichthys THAlo] 4510, o] T
Aol tigt FR7E AAAZ 2 S ool offl At
oAl AHA|8] thE 1At gkeh Tholichthys THAl= Uha]127] 3}
(Chaetodontidae) ©15F2] #A}x|o] Al7]of] W& E = E403 &
AR, W] $&% Sl AAY Tt Zhve] st
11, Z=FF(posttemporal) 2 AFAF(supracleithrum)o]
%02 4ywo] Wi mope] 2B} kst 53] WA
(preopercle spine)©| AA| 414 == FE|E HeEbATHGiinther,
1871; Leis, 1989; Okiyama, 2014). o] 2|t & e} = UrH| 127] )
o157} el AJ717HA] SA1 )09, ©F 2.0 mm TLE] 7] 7}
o} X171 58] Zeh 39 mm TL7HA] LrepLb= 70 2 okl A) 93
AR 29l AL 60 mm TL7HA] #2H 7]E0] Jth(Burgess,
1978; Leis and Carson-Ewart, 2000). o] THAo] tfet AR =
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Table 1. Comparison of counts and measurements of Chaetodon citrinellus

Chaetodon citrinellus

Morphological character
PKUI 1275 (present study)

NSMT-P 105918 (present study)

BPBM 3374 (present study)

Standard length (mm) 7.07 60.28 50.77-85.89

Number of specimens 1 1 2

Counts
Dorsal fin rays X, 21 X1V, 20 X1V, 20-21
Anal fin rays I, 17 I, 16 I, 16
Pectoral fin rays 15 15 14-15
Pelvic fin rays I,5 1,5 I,5

In standard length (%)
Head length 48.35 32.23 29.81-31.30
Body depth 55.32 51.63 58.92-59.15
Head depth 52.57 35.19 39.60-40.46
Snout length 14.86 10.17 11.24-11.38
Upper jaw 9.60 3.65 4.92-5.46
Lower jaw 12.14 3.48 4.69-6.01
Eye diameter 15.93 9.92 8.34-11.27
Postorbital length 19.71 12.61 12.28-13.22
Prepelvic fin length 56.34 37.43 36.67—41.30
Prepectoral fin length 47.42 31.37 30.74-33.15
Predorsal fin length 59.06 39.48 39.00-39.22
Preanus fin length 78.35 64.98 63.54-65.85
Preanal fin length 78.58 67.15 67.26-70.12
Dorsal fin base length 46.56 66.79 68.84-74.49
Anal fin base length 21.60 31.49 31.54-33.98
Pectoral fin length 25.27 24.88 25.98-28.36
Pelvic fin length 18.52 23.97 24.50-31.46
Caudal peduncle depth 12.96 9.14 9.79
Caudal peduncle length 5.84 7.38 10.46

In head length (%)
Snout length 30.73 31.55 36.38-37.70
Upper jaw 19.85 11.32 15.73-18.32
Eye diameter 32.95 30.78 27.97-36.00

oS- B} g, Fojch hekshe Weje} E3ak A7)} of
27] ol A FAE §-85HA ARSE = QOB R -5
23}h(Leis and Carson-Ewart, 2000; Okiyama, 2014). & &
(8.6 mm TL)®| 7, A= Aol7} 7hsA|=2{u| o] £
< A ghom 5 A= Aol 7711, Chelmon E+=
Coradion < ©15= 6.5 mm TL A]7] o] 417 A7 =] 5
A|wefo] vk QbR ke 2 Agkiol 71X} . e
3f Q1th(Fig. 3; Leis and Rennis 1983). 3L, Forcipigers: o]
= 5.2 mm TL Al7]of] AA7H=0] Algste] HATT7iA]

Tt AFrEo] Mg MER TN o R st 2}
A Al710] 77 A = we] o] mefo] T2 A] ¢haL A g e 7}
77 A Eth(Johnson, 1984; Leis and Carson-Ewart, 2000).
Zu)2A %, YAHETKScatophagidae) o1F-E ZHx|o] A]7]o]
tholichthys ©HAIE 7 2| Atk A7l o] AAFE A] ok= A, A
HFo] 2H weko® SAE ] QL2 3, S5 FTo| RS
537 FEHIE v &R S E o] Qle HollA uelaL
711} o] 72| EAT} 2k JLEE tH(Johnson, 1984; Micklich et
al., 2009). |23t tholichthys THA|+= 71 3 okt A4 2] o] A]7]
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Fig. 3. Diagrams of tholichthys stage of chactodontid fishes. Bony head plate developed with wing-like lobes. Posteriorly directed spines are
developed on preopercle. A, Chaetodon citrinellus, PKUI 1275, 7.07 mm SL; B, Chelmon or Coradion sp., revised from Leis and Rennis
(1983). Abbreviations: L, lobe; POS, preopercle spine.

" Chaetodon citrinellus PV424140 PKUI 1275

100 || Chaetodon citrinelfus PV424141 NSMT-P 105918

66 Chaetodon citrinellus KF929709

100

Chaetodon guentheri MK777216

Chaetodon speculum OK090774

Chaetodontoplus septentrionalis JF952699

—
0.02

Fig. 4. Neighbor-joining trees showing relationships among three butterflyfishes and a single outgroup based on the mtDNA COI sequences.
The red box indicates Chaetodon citrinellus. The bootstrap was conducted by 1,000 replications. A scale bar indicates genetic distance of
0.02.

of Wwesto] o S o 2 RE A4S B 9t A=A UehdTH(Ginther, 1831).

2Fo g 1 QltH(Leis and Carson-Ewart, 2000). Tholichthys ©HAI7} ZUH, A7 2 e A H2] 2
A FALZ vas] B o, Aol whet Aol dhgt ST AR AL, A 0| e o] e Hat 7t

T3] H]-8-0] 48.35%0]1 41 29.81% = E01 5% .0, Aol E MY B 253 FHE O SA v 27} dx

9.60% 14 3.65-5.46%, stef7o] 12.14%°] 4 3.48-6.01%, F7H A =] A9 fls PR Mgt 59, 5lA =29
QHd ol 15.93%014 8.34%2 H3ls} ek Table 1). ], ] =x7h s A FRA A =eju] o)zt 71 dof Rl A|

7|Guvenile)oll =25k= 2F 30 mm SL A] 7]l = Zd A7 =01 v Soll= 0] B As0] el &2 Ao R A
A=) 7)1 3471A] GoFA| AL A4S S H-o] lobe P e o] < uv S =2fn] 7PgAE] = d2 S UekFig. 2).

w2 afE2 E2Ae o =& 7IEA 2= E YT A EH C. citrinellus®} ¥|5=3t F-ARSol= =Wl C. speculum, =
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9Jol] C. guentheriZ} 0.0 AR AL R FHEF A0
X 2 FREIE vhEao] tmeksloln] Hx|=eln] 714
7F A2 vs. A|S Aol 1709] Avkek vhEo] s vs.
slehalo] 418wl 517|u] 714A1 2} 214) (Shimada,
2013; Lee et al., 2021).

M(DNA COI %< 477 bps v et A}, YA djelgt
C. citrinellus®] A 0] &5 T2} 100% LA|8FH o, GARE
=00 AN tree) S 2RSS W) C. guentheri
7} C. speculumel| B3| B 7HA -3 == A= g1 =it
(Fig. 4). 24 248 52l 455 C. citrinellus %] o1 9] FE| 4
He gt ofu et WA A4 o 2 250 2 YA E Al o]w
L] 317] 3} o 7o] 27| A} ¢ltof| w9 a3t 7| %2 A&
B AR o QS Aol

2 3ol Y ARE TG EH, guty o R 53] gzl
H| 37| 3f of 78] B 4871 A5 52 AlQlstal Hot4
ZoFgtd oo dejA glon g o] Al7|of FRA|L G
of] HZ5to] gh=toll Y= 9 4= A ch(Burgess, 1978; Broth-
ers et al., 1983; Leis, 1989). 184, & £ 9l g HF A
o] At s olA AlAlet= Ao g A A Qi S-efuet AlF
T TR H w2 A=A AR E 7150] 7] wiZel 4
o7} A8k 7Hs4d o] =tH(Allen and Erdmann, 2012; GBIF
Secretariat, 2025). & Aol A AlFe FH <ol A A5 A
¥ C. citrinellus®] = 2 & /J o] 7] of] Al Sl B2 A 7HAl
£ EAol| oA “F2HdupH|117]"E A|kgtct.

Al AL

= hl
712 292025 ARl @ SHeAgAbTaL afol g ARA}
(R2025001)2] 2] 21 ol 53] isL] .
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