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First Record of Bregmaceros anchovia (Bregmacerotidae, Gadiformes)
Collected from the Sea of Jeju-do Island, Korea

Seo-Yeon Koo and Jin-Koo Kim*

Department of Marine Biology, Pukyong National University, Busan 48513, Republic of Korea

Two individuals of Bregmaceros anchovia (Ho et al., 2020) belonging to the family Bregmacerotidae were collected
around Jeju-do Island for the first time, in August 2020 and April 2025. This species was identified as Bregmaceros
anchovia using morphological and molecular methods. Analysis of the mtDNA COI sequences showed that our
specimens clustered closely with B. anchovia, with a genetic distance of 0.4%. Additionally, we first provided the
mtDNA 16S sequences of B. anchovia. Morphologically, B. anchovia has an upper jaw projecting beyond the lower
jaw, a pointed snout, an elongated first dorsal fin ray, and pelvic fin rays, and melanophores form a single row along
the dorsal and ventral sides of the trunk. B. anchovia is distinguishable from B. nectabanus by its pointed snout and
the presence of melanophores above the anal fin base. We propose a new Korean name “Song-got-ip-nal-gae-myeol”
for B. anchovia.
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AN 2 7] A 375 o EH ST 13} 28R}t E 11
AA Y] IS dl=1f|(Matsuura et al., 1993; Zavala-Garcia

4-5(Gadiformes)ol] 43k= 27 Bregmacerotidae) and Flores-Coto, 1994), A4<:9] European hake Merluccius
Fe A MAR LR 15278 Bregmaceros) 165 (Har- merluccius®] 2 Ho|EE oA Itk Capezzuto et al.,

old and Baltzegar, 2023)0] 424 lon, YEo|= 14 65 2024). YA E3} o] B2 gIArO 2 3 9] PR AlE B,
(Motomura, 2020), gt=roll= 14 3F(MABIK, 2025)°0] X 7|1& 71550l g AAE, 34 715, T44 2 50l 9
aElo] Qitt o] 52 At 9 2tfael ] 2FFE o =4 THDean and Houde, 1984; Masuda et al., 1986; Swidnicki,
1,000 m2] FFoh7hA] HaEsh L5 F-2 AT 5hE < of A 1991; Ho et al., 2020; Ekin, 2022; Harold and Baltzegar,
T &35, 2715 1H2E 58 52 Ao|stti(Clarke, 1980; 2023). =W A4+2 % Chyung (1977)°] 71 H(Bregmaceros

Cohen et al., 1990; Stevens and Moser, 1996; Nelson et al., JaponicusyS X222 B84, Yoo etal. (1992)0] G7iE
2016). S7HET} o] F= A% 12 ecm 1T A o] {2, 11 Apx] o] o] e} 7|4 E o) A 7 B (Bregmaceros atlanticus),
OFF SHE AR 7HleH e £o = A4 Fo| 7HEof e oF 27 B(Bregmaceros nectabanus), 2'47)|'8(Bregma-
ek EJE 70 A1FA| =efn|ef AN F ool fjx|7t ceros neonectabanus) 17| 2% A7) o] 350 B 12 4=8)5}9]
v =eju] 7|7} 4A AEle] 9laL, Al2F A =en]et 5 t}. 0]% Jang and Kim (20212 Yoo et al. (1992)0] ¥ 115} 3
A ejn] o] FE7F &Sttt o R FEid EAS 7t ol tioto] e W FAX o2 HSH g5 o] glo] A

(Nelson et al., 2016; Kim et al., 2020). G781} o] 7= 4=+ A7F EgeelE 2 Aol ¥ES B2 g|HPdNES thA]
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Ut FHs| oA ol o] F] HUE T A 3
SHEl 5, @7NE Y o7 270 A17F Al Tt s o A R =
o] Feff & -G AR} B4 A3} Bregmaceros anchovia® 21 %
ek mEbA, 2 A= oA A E3o] ERlE B. an-
chovia®] ZJAIRE FH| B 1 SA4S AlSstal M= =3
= Agkeitt.
M2 Y
AE ®ME

2 Aol ZA o ARERE I E R Zof B AJof 270 A=
2020 8ol AT FEF-o oA, 2025 44 3Uof A
T 55 sl gollA 2k AR = AkFig. 1). gl A= A
Qg oMol ofsf A= eH, 2lof A= 71E0l Fargt
oA ARRE S o] &SHRinh A A= At
1L 057389 Al (Pukyong National University, Ichthyology
Laboratory, PKU)2 ->H}s}o] Nakabo and Yoshiaki (2013),
Okiyama (2014), Ho et al. (2020) w2} 5431.2™, 99%
EtOHo|| 217 & HZESHRIT o] 3 22 sl =A
TH(National Marine Biodiversity Institute of Korea, MABIK)
© & o|#sle] ZEM T E Hojukolt MABIK PI00062654).
el 24

H91 go]9} A4 @ A =2 Masuda et al. (1986), Okiyama
(2014), Ho et al. (2020) Za13}9) o, Al&-2 v o] 2|
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Fig. 1. Map showing the sampling area of Bregmaceros anchovia
from the sea of Jeju-do Island, Korea.
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25 0]8-51o] ZA(total length), A% (standard length), -5
A& (preanus length), +%H(head length), F%}(snout length),
¢H4(eye diameter), #|1(body depth), il (head depth), 5
2 =gju] ¢k Zo](predorsal length)Z 0.01 mm ©¢7Hx] =
Aokt At Fejas flsl AAIsF-E R (SZH-16;
Olympus, Tokyo, Japan)2 AR5} L, du|7d8 AR
A} x| (Active measure program, Mosaic 2.0; Fuzhou Tucsen
photonics, Fuzhou, China)g E3f AHX &9 & A5 A=Y
AL 0.0Imm7HA] S35t S8 A -2 7ol o
T & (%)= gHbsto] 2] AR Ak 714 el Qi) &
Ao ARE 171A1= oA YR7F afE o] raw data® A| A5}
Fow, A =dn] 27| geEA] g F9Tk Aleskgich 12
2= u] 3= Z4>(principal caudal fin rays)= Masuda et
al. (1986) whe} Lhehich. We) W] g Sisjol et Tt}
A AAEHETHKanagawa Prefectural Museum of Natural His-
tory)} m] ol &kw(Mie University)ol| A E-&# 2 212} 1 7] 4]
£ dhefsiol 2712 2Aslet

=4 24

Total DNA & 3% G703} of 7 27]A|eF &2 v]ofoet
19 B. anchovia % ®E 17}A|(FRLM 42204)5 tjike
2 oA Y] 5 1§ B wYS AFESto] &3t o,
DNA extraction kit (AccuPrep® Genomic DNA Extraction
Kit; Bioneer, Daejeon, Korea)S AME-310] A ZALS] T2 B
< whe} A5kl o, 32235 Total DNAE A3 A714] -18°C
oA B3sl¢itt. Mitochondrial DNA cytochrome ¢ oxidase
subunit I (COI) 99e iAoz 28 a 4 A (poly-
merase chain reaction, PCR)Z #13§3}31 2™, Ivanova et al.
(2007)9] VF2 t1 (5-TGT AAAACG ACG GCC AGT CAA
CCA ACC ACA AAG ACA TTG GCA C-3) 2} Ward et al.
(2005)2] FishR2 (5-ACT TCA GGG TGA CCG AAG AAT
CAG AA-3’) primerZ, 16S rRNA %22 Palumbi (1996)
9] 168Sar (5-CGC CTG TTT ATC AAA AAC AT-3"), 16Sbr
(5'-CCG GTC TGA ACT CAG ATC AGG T-3') primerE ©|
£3t0] 2314t} PCRE 10X PCR buffer 2 uL, 2.5 mM
dNTP 1.6 uL, Forward and reverse primer 2} 0.5 uL, TaKaRa
EX-Taq polymerase 0.1 uLE 4> mixtureof| DNA 2 uLE
A7V &, 3%} SHFe= £ volumes 20 uL= It 1 3
Thermal cycler (Bio-Rad T-100; Bio-Rad Lab., Hercules, CA,
USA)E ol-&sto] 7 oz thaat -2 2719 PCR =&
E22 st

mtDNA COI: Initial denaturation 95°C, 55 ; PCR reaction
35 cycles (denaturation 94°C, 302, annealing 54°C, 30 %, ex-
tension 72°C, 452); final extension 72°C, 7+, infinite hold
4°C.

mtDNA 16S rRNA: Initial denaturation 95°C, 5%; PCR re-
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action 31 cycles (denaturation 94°C, 30%; annealing 58°C, 30
Z%; extension 72°C, 30%), final extension 72°C, 7, infinite
hold 4°C.

7 4ol 9714 9L BioEdit (ver.7.2.5) (Hall, 1999)2]
Clustal W (Thompson et al., 1994)2 A &3}t F-47 2=
MEGA XI (Tamura et al., 2021) Z271389] Kimura-2-pa-
rameter 2 9(Kimura, 1980)2 ©]-8-5}%] Pairwise distanceE
Axrsloict 22 3H=(Neighbor joining tree)= MEGA XI
(Tamura et al., 2021)2 2445141, o] wf Bootstrap= 1,000
H =351t DNA A€ B E 93} National Center for
Biotechnology Information (NCBI)o] 554 27183 o &
2 (NH S lE, GenBank accession number: MZ165213,
MZ165214, MZ182261, MZ182262; Bregmaceros lanceo-
latus, GenBank accession number: PV853310, PX457524)
o A7IMGE ol&stlth Tt rE= H2H7](Hoplo-
brotula armata, GenBank accession number: KU216114)2} 4=
AL (Enchelyopus cimbrius, GenBank accession number:
K(C980958)] d7|Ad< o853t 4% E7iE ) of
5 270A1 9] 7+ ol 7] A4 9 NCBIof| 5% % accession
number (PX705758; PX457548)5 o] wkofc}.

Table 1. Measurements and counts of Bregmaceros anchovia

2 o

Bregmaceros anchovia Ho et al., 2020 (Table 1,
Fig. 2) (New Korean name: Song-got-—ip—nal—
gae—myeol)

Bregmaceros anchovia Ho et al., 2020: 560 (type locality;
Tosa bay, Japan).

Bregmaceros nectabanus (not of Whitley, 1941): Okiyama,
2014: 408 (Japan).

OpxF EE

—=

FEH T PKU 24794 (Fig. 2a), 17§, A4 46.39 mm (dam-
aged), 2025 49 34, g AlFE 54 3l|9(33°47'55.8"N,
126°35'29.1"E); ¥ #H 5 MABIK P100062654 (Fig. 2b), 17}
Al, A7 16.18 mm, 20204 8 1Y, =t AlF = 54 3l <
1158]71(32°46'16.7"N, 127°21'43.3"E).

HD HE

B. anchovia, F2# % KPM-NI0062323, 1714, 4% 57.10
mm, 42 v]ofx}7]d Kadogawa bay, 20204 11 13, A%
o, 7h7 e AARERE T 252 FRLM 42204, 1714], A

Present study
Characters Ho et al. (2020)
PKU 24794  MABIK PI00062654 KPM-NI0062323 FRLM 42204
Number of specimens 1 1 1 1 9
Measurements
Total length (mm, TL) Broken 18.07 61.50 66.52 -
Standard length (mm, SL) Broken 16.18 57.15 64.38 43.7-71.5
% in SL Mean (Range)
Head length (mm, HL) 8.55% 19.0 15.4 16.7 17.7 (16.7-18.6)
Preanus length (PaL) 23.66* 41.0 40.8 39.6 41.2 (37.5-42.9)
Body depth (BD) 7.97* 13.9 17.9 14.6 13.4 (12.5-14.3)
Head depth (HD) 4.45* 13.4 10.0 10.5 -
Predorsal length 6.94* 12.7 12.6 40.7 (39.6-43.6)
% in HL
Snout length (SnL) 28.54 26.9 21.3 246 27.6 (25.0-31.4)
Eye diameter (ED) 25.15 21.7 28.0 26.6 25.8 (22.1-28.1)
Counts
Dorsal-fin rays Broken 1-47 1-47 1-48 1-47-51
Anal-fin rays Broken 50 48 50 48-52
Pectoral-fin rays 15 17 16 15 15-17
Pelvic-fin rays 6 6 6 6 -
Principal caudal-fin rays Broken 12 13 14 13

* Indicate raw data.
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Fig. 2. Photographs of Bregmaceros anchovia (a-b, Korean specimens; c-d, Japanese specimens). a, PKU 24794, 46.39 mm TL (damaged);
al, Close-up photograph of trunk of PKU 24794; b, MABIK P10006265, 16.18 mm SL; ¢, KPM-NI10062323, 57.10 mm SL; d, FRLM
42204, 64.38 mm SL; TL, Total length; SL, Standard length. Scale bars indicate 1 cm.

A 64.38 mm, Y= v]o|&d AJulA] Shimacho Goza, 20124 9
4 12, v]oftslar.,

=i S

U7t 17]R1(PKU 24794)2] mtDNA COI 514 bpZ B
anchovia 532 (FRLM 42204) 9 G7iE< 25 (Ej5 g
W8, B. lanceolatus)®] @714 €1}t vugk A1}, PKU 24794
= B. anchovia 3}% FE1} 99.6% 2519 0.n, ek
W B. lanceolatus®= 717} 13.3%, 21.9%2] 2 A AT E X
o|m g2}s] L= U THFig. 3a).

Uo7} 1742 (MABIK PI00062654)2] mtDNA 16S rRNA
475 bpE G7NE< 25 (B A ENE, B. lanceolatus)2] F7|
A A3} B3 A3k, MABIK PI00062654= €3 oF 7l & u}
4.5%, B. lanceolatus?} 10.1%2] G747 2] x}o|& KHojn & L
5] AtH(Fig. 3b).

e 71

B. anchovia 27§14 9] Al 9 A=
At

A4 46,39 mm (PKU 24794)2- Fo] 7131 0F7k Zgg]o] 9
o, mel= apiE A olth. FEole dEo] WESHA Fof
o} 911, el o] ol g Hr} ¢FF 0 2 FE o] Qlrh 2 ¢
i} OF7F ZARA Q1o 1 S] SE2 =9 S7PEAb of
At w2 7S EAER 9ol ok mE Fae
u] 7] 17§71 A A A1 Elo] §lom, 7L Zdol= A

A= Table 1] LR

ofk
ol
N

o 19 ]
¢

7

L5A

154

"

I

= 19 £

ll‘

254 =)o) 747k EeksiA) Stk ZHe A e A
P 0] SR Wil 2 Aol 1B S
e 8 R A AR el Sl

0] Uk} 217 4] wmmx,ﬂigfégwawa1
FALen] 718 S en] s Aol SR A 9)

2] gFcH(Fig. 2a).

A% 16.18 mm (MABIK PI00062654)2] B2 ZHE o=
717 A1&FE]o] 9t} ;19} A3l v|SEhy, RS o) =

ofr} Qo] 91|t ol o] WAL PE R 915
sl oF2k 2414 30 okl ek sigo] Qo0 8
Zx5o] glt} 9JEl o] HIEL L9 Z0}o] £ AHAMS Ho A &
o] sl7PgAtelo) ek 5 o) Ak mje] g4eelolis DA A%
# 17)9] SA)=2ju] £7]7} Qlek. v =2ju] £7]= 1A A
o] SIA|=eln) 78-S B At 715 vl A
FukE F|Zo] 9125k, A% Fohrct A 9)A|eich A2
| =2u] 7138 51| =2 u] 713 2] 42 AlAbr e} o F o
A Fh A25A| =2 v]e} S17| =2 n)E Fopo] @ EalA vt
Ad FEE W meA s EA AR SRAARR
1A Slth(Fig. 2b).

A% 46.39 mm (PKU 24794)-2 41418 off )= o7t B,
T S-S T w29 AH|S S]] ST U E o
e, A& 5 O*Oﬂi ol B ZAEIC} Elx| ] 7] A H 9]
off e ZA4 PEXM LR TH(Fig. 2al). & A=
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n) & WEEE S, A2 5 A =efn] AxFoqh A A7) Lbe
rh(Fig. 2a).

A% 16.18 mm (MABIK PI00062654)2 M| 5Z0f SAY
a37F ARRT) Sdn] FEEE 2R 10| S AT} |
& YeiitrF Al A =2u] 715 oA =2 ]7} A8 A
Aol meFo 2 vt Al 559 SMAELHELS A25A|
ojn] 7]1537F S A7 o] ol Xt A1 vi&o] HA| =
2fn] 7] A 5 Qloll= Ao SA AT Ex]of vpehdTt uiE:
O] AL HL SX=n] Fotol A Bt AR &
< AR ST A 02 ARt RE R =]
= HHErslth(Fig. 2b).

i

e
A AFEE AT, QR FpnAlohE- A E 2

ol

H, ok e

(a)

A5 S, QUEY| Ao} BEA T8, T3 HAR gojo] 44)
10-120 mo|) Baxzsh= Aoz &4 9Jth(Ho et al., 2020).

oo
2020 847} 20251 49 A= BROL FEHR 5o
e G ET o7 270A 5 o2 FH B4 3
3}, =) u]71 2291 B. anchovia® 1= itk G4} B
ol X% B. anchovia % F-E(FRLM 42204)2] 7] 4G x}
A dAstH 54 W T ds| o wet o A A
£.0 7 HI%E B anchoviaz2 Q1= it 7| dEy} o] 7
2] A4=2] ] A|15A| =eju| e} ol g vEE Fof| 4] Al &bE=
B R =2 u) 7} & of AA] A EE oA S+, A 5

oo
e 2L

Bregmaceros anchovia (Present study, PX705758)PKV 24794

100

0.050

(b)
100

99

0.02

Bregmaceros anchovia (PX705759)FRtM 42204

Bregmaceros nectabanus (MZ165214)
100

Bregmaceros nectabanus (MZ165213)
Bregmaceros lanceolatus (PV853310)

Hoplobrotula armata (KU216114)

Bregmaceros nectabanus (MZ182261)

Bregmaceros nectabanus (MZ182262)

Bregmaceros anchovia (Present study, PX457548)1ABIk P100062654
Bregmaceros lanceolatus (PX457524)

Enchelyopus cimbrius (KC980958)

Fig. 3. Neighbor-joining tree (NJ tree) showing the relationships among family Bregmacerotidae including Bregmaceros anchovia and out-
group (Hoplobrotula armata, Enchelyopus cimbrius) based on mitochondrial DNA (a) COI and (b) 16S rRNA sequences. The NJ tree was
constructed using the K2P model and 1,000 bootstrap replications. Scale bar indicates genetic distance of 0.05 (a) and 0.02 (b). Parenthesis
and superscript indicate voucher number and NCBI accession number, respectively. DNA, Deoxyribonucleic acid; COI, Cytochrome ¢
Oxidase Subunit I; NCBI, National Center for Biotechnology Information.
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(b)

Fig. 4. lllustration showing dorsal view of head of (a) Bregmaceros
anchovia, MABIK P100062654, 16.18 mm SL, (b) Bregmaceros
nectabanus, PKUI 1314, 17.05 mm SL. SL, Standard length. Scale
bars indicate 1.000 mm.

o] th2 I} o| 7=} 12k o2 LR E ot G0 B <5(Bregma-
ceros) WollAl= A25 A =e{n] e} SIA| =eju] o] A £1A], Al
4 58 B Frab) el o2 E7 B SA T ok
o] $1¢ B Slstol 254 THsAo] glom, §HH o
¢l 9h5 o] B orok SE0] S of el Ao,

2 Lo AM83E B. anchovia 17§A|(PKU 24794)= o
SHHR7} ukdwo] 2| gju] 7|20] ARt ATt of e
Y, 50| 2ok} A Fol|A B. anchovia Q7] A (Ho et al.,
2020)2} 2 AASHAATE Yo7k oA thofgt B. anchovia
512 (KPM-NI0062323, FRLM 42204)3 = e W 22}
Aoz z YAt & T2 B E S 7NU(B. nectabanus,
PKUI 1314)3} A| %, A =2{u] 7] &] A} 9127} B|<zskaL 4]
Lejn] 7|20 A S E ] 257 7HsAdol AN HE Y
INE Y] A F5ol7t o Rl HHE 2 F2 o] ShEol
WESHA| E== o] 9lo] & == Sitk(Jang and Kim, 2021;
Fig. 2a; Fig. 4). =3+ | FI7NE S A5 SEolvt S
7b BEsh= W 2 S22 A4S 55 9 wjEo] Szt e
A 35k oA & 25 lth(Jang and Kim, 2021; Fig.
2al). o] Q|| &= o] X1 Z0] I7)H(B. japonicus), THA]
FINE(B. atlanticus)2] {7 A<} v 2 5FHS w, B. ancho-
viaks A% 550 SAAES} Bste] BRek vk o
I A N E-2 w2 et 5 AA o] ST Ao of
T2 A "ok HollA] Afo]& H.Yth(Goode and Bean,
1886; Tanaka, 1908).

wheba] & AE 5ol A =Wl Al 4] &1 B. anchovia
O =L g o2 WESH 5% 5015 71 ol &A
sho] “SAINE"E Ajketarat it

Al AL

B8 AN AR 24 Al AAI ZArEY
o A7 SR A A Ze s ER
271399 (2026) AF19) XU Wob 4y =gl ok,
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