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New Record of Lophiodes triradiatus (Lophiiformes: Lophiidae) from
Dokdo, Korea

Ui Cheol Shin*, Young Sun Song, Eun Ho Kim and Young Il Seo

Dokdo Fisheries Research Center, National Institute of Fisheries Science, Pohang 37709, Republic of Korea

In July 2024, a single specimen of a young lophiid fish was collected from Dokdo, Korea. This specimen was iden-
tified as belonging to the genus Lophiodes based on the following morphological characteristics: Smooth frontal
ridges, a gill opening extending in front of the pectoral fin base, and two articular spines. Based on comparisons
with Lophiodes species from the Northwestern Pacific, the specimen was identified as Lophiodes triradiatus with
three dorsal-fin spines, no post-cephalic spines, and a leaf-like esca. We analyzed 525 base pairs of the cytochrome ¢
oxidase subunit I sequences. The results revealed that the sequences of our specimen corresponded to those of L. tri-
radiatus (d¢=0.002). Hence, we propose a new Korean name, “Se-ga-si-yong-ah-gui” for the L. triradiatus speciumen

identified from Dokdo, Korea.
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oI} o) = FAE A LRt A A = s oA A4
st, B 251,500 m o)/Fe] thE-e-t thFARH S| i
of| A AlgFcH(Caruso, 2022). otfz= AR71A] 445 Lophius
(Linnaeus, 1758); Lophiomus (Gill, 1883); Lophiodes (Goode
and Bean, 1896); Sladenia (Regan, 1908)] 34%0] X1 % ]
O w(Fricke et al., 2024), YEof| A= 44 105(Nakabo and
Matsuzawa, 2018; Matsunuma and Muto, 2020), 3t=o]|A]
= 3%(Lophius, Lophiomus, Lophiodes) 3%°0] R 1% ¢t}
(MABIK, 2023). 0] % 8-0}7]2x( Lophiodes)e- ™ 2] 2} Zo| uf
9 2w, AEZ| §7]4l0] oFslu, oprhul o] 7154
ejn] 714 kA A E e, gk ftols 7HA7E 2
7 ZAjate] ol Azhe] The 43} FEECHCaruso, 2022). &
off 42 Aol F 8F[L. mutilus (Alcock, 1894); L. na-
resi (Gunther, 1880); L. bruchius (Caruso, 1981); L. fimbria-
tus (Saruwatari and Mochizuki, 1985); L. miacanthus (Gil-

bert, 1905); L. triradiatus (Lloyd, 1909); L. insidiator (Regan,
1921); L. endoi (Ho and Shao, 2008)]%] &d o] Rl o
(Eto et al., 2022; Matsunuma et al., 2022), ¢-2|L}2}of| A= &
O} (L. insidiator) 1557F0] Youn et al. (2000)°]] 9]} H 1= 3L
th. -g-obigol| ot 27514 1= Caruso (1981)0]] 2|3} €]
seeiol B4 ok Yol B4 B9 3 L5k A)
HET ol 2o A, o] FRE Hefety £4S Fo AERT,
FEoIBA Y, A7IA7F HE3] o] Fo|FTHHo et al., 2009,
2011, 2014). |- YE o)A += Matsunuma et al. (2022)2 A
Bofl NASH: FEL o BRo AE} ool
o, A =efn| 7hA 9] =0k 91557 9] e 2 e 3
AR o] | Qlr}. Aofel thgh EFaHA A= HEd] o] Fo]
AL QLo 27| AZALe] tigt At FESE Aol gof
A& o7 B 27IBSA A7 FHIE 7N e R S5 5
gok=t ol#&o] 2Ith(Okiyama, 2014). 2ol o] =2k &
A& Bekstr] s FefAQl 247 54 242 34 2§
SFal Qltk(Song et al., 2014; Lee et al., 2021; Kim et al., 2023).
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Fig. 1. Sampling stations for Lophiodes triradiatus around Dokdo.
7 ol A HHE of

ol 1ote|7) el 9 547 BAS ot Ay} L. triradiatus
2 3ol g W FAREA ATE 7] A elaL, =S A9t

Jid

M2 o

otk o] 17§A= 2024 7€ 26 = 1 | <o)l A 5
FE50] ofa) 44 500 m 2ol Ak A A2
= 95% ofehEE st AP = 4 5 5

F&n|7(SZH-10; Olympus, Tokyo, Japan)¥} vernier cali-
persE ©]-85ko] 0.01 mm ©97H2] Z7d8H3ieh 543 4hS
A%} (standard length, SL)} =4k (head length, HL)®|| T3} H]
k() o= SISl Alrdd 9 ASE A WAL A
9J%= Caruso (1981)2} Ho et al. (2014)S -85} ch(Fig. 2).

AR 92 kA2 u]of 4 28-S 1 4] 10% Chelex 100
Resin (Bio-Rad, Hercules, CA, USA)S ©]-8-5}¢] Total DNA
£ F=519t}E ST E A A E-(polymerase chain reaction,
PCR)2 t|EZ=2]o} DNAS] cytochrome ¢ oxidase subunit
[(COI) YL A2 VF2 (5-TCAACC AAC CACAAA
GAC ATT GGC AC-3")¢} FishR2 (5'-ACT TCA GGG TGA
CCG AAG AAT CAG AA-3') primer (Ward et al., 2005)Z
o[galo] FE3|oirt. PCRE T} L& Z7oA s}
% tHInitial denaturation 95°C, 5 min; PCR reaction 37 cycle
(denaturation 94°C, 30 sec; annealing 52°C, 30 sec; extension
72°C, 1 min); final extension 72°C, 7 min]. G7]A &S ABI
3730XL DNA analyzero|4] ABI prism big dye terminator
v3.1 ready reaction cycle sequencing kit (Applied Biosystems,
Foster City, CA, USA)E o]-&3a}o] it} COI G714 L2 A
22 BioEdit (ver. 7) (Hall, 1999)2] Clustal W (Thompson et
al., 1994)E o|-§-sto] FHsirh. AEH H714 %2 NCBI
(National Center for Biotechnology Information) genbank da-
tabaseo]| 555FAtHPQ407853). H7|AES Hlustr] 9|5t

131°45’ 131°48" 131°51" 131°54" 131°57" 132°00°E
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Fig. 2. Cranial spines and other external morphological features
of a typical member of the genus Lophiodes. Features on the right
of the illustration are those used for measurements from Caruso
(1981).

o NCBI genbank database®]] 555 ot} 7| A ES o]&
SFQAL, o & ol R e Yo 2 S}l L. triradiatus
9] 7] Qo] NCBI genbank database®] 5%/ 0] 31| kot
A] Barcode of Life Data System (BOLD; Ratnasingham and
Hebert, 2007)0]] 525 97|14 2L A28} THFOA02324-
20). 442 Ael= MEGA X (Kumar et al., 2018)<] pairwise
distance S Kimura-2-parameter 12 2(Kimura, 1980)= AJAFs}
92, 3 7ko] §ABAZ e $la) 2 AEeS 2
so] B354 0™, bootstrap= 1,0001 43§35} T

2

Lophiodes triradiatus (Lloyd, 1909)
(New Korean name: Se-Ga-Si-Yong-Ah-Gui; Fig. 3)
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Lophius triradiatus Lloyd, 1909: 166 (Holotype: ZSI 878/1,
type locality: Laccadive Sea, India, 10°08'43"N, 75°33'30"E).

Lophiodes abdituspinus Ni et al., 1990: 341 (Holotype: SC-
SFRI D-2583; South China Sea, 20°22'N, 115°52'E). Su and
Li, 2002:341 (East China Sea and South China Sea); Ho and
Shao, 2008:372.

Lophiodes infrabrunneus Smith and Radcliffe in Radcliffe,
1912: 202 (Holotype: USNM 70265; Philippines, 10°N,
125°06'45”E). Caruso, 1981:531 (Philippines); Paxton et
al., 1989:273 (Australia); Caruso, 1999:2008 (Philippines);
Hutchins, 2001:22 (Western Australia); Su and Li, 2002:343
(East China Sea and South China Sea); Paxton et al., 2006:635
(Australia); Ho et al., 2009:63 (Japan, East China Sea, Salo-
mon Island); Ho et al., 2011:1735 (Salomon Island); Fricke et
al., 2014:34 (Papua New Guinea).

Lophiodes triradiatus (Lloyd, 1909): Ho et al., 2014:587 (In-
dia, Mozambique); Ho et al., 2016:82 (Indonesia); Psomada-
kis et al., 2020:329 (Myanmar); Ho and Lin, 2022:143 (South
China Sea); Matsunuma et al., 2022:71 (Japan).

BaEs

NIFS_DFRC FI IS 000247, SL 43.99 mm, AA5E &5

7 229 =xg(37° 19N 131°55°E, £24] 500 m), 2ZE=
2 YA (Fig. 3).

7|14

A7 | A4 9 AZghS Table 10] Liebyieh. oeloh
B2 9 ZHE A, el A We|2 245 F} o]}k
ok, B B2 §leon, 2ol LhRln} 28 sigto] &
Aof Slek. F5olt= 7 W eh. L v 27, 98 o) A
2l9lck. ofelElo] oJelmrt B 5 90 u], % Eoli: B
olo] 281 BFA|3H7] E7]°] YIrkFig. 3D). HEA 7912
2499] 7PA7L 9100 7L R W A7 24 ot Yirt.
FAgorE SR 1 ofdlrbA Eatet. e 23 Ugolet. 3
0] 0] 3= Qo A3l o] 7ol WAE e,
35 9O 2 244e] AT A ek HES §71 4]
wshgich. vz T2 e Abolo] FAFE P24, WAFS
7HAIZ 1 QI e 12 Mol 7hAI7} 2% glom, 1 12 o
o1 7HAISE FAKE HAZE A Slek. FAAE 74 ol
2 b7} 1A 7 14 et ool A 2fm 7Al 74 370 9
ok AL S ju] FAE Dol A & F1Z74H) Wl glon, 7}
A B2 el el Hol ick(Fig 3E, 3F). R FZ A2 5
AL 74417} 90w A1 A ] hA R e Bk o3t
SA ] A5 F7o] A3 SAefu] 7pAl 7k gl o, v
HobH SA=efu] @27k o] 24 R} vie] HEORE
SAeju] 7HA17} giek BA 0] ARl B St

sl Qlek. 0] F7bo] 4L 7HsA =]} glek. orful 7

Fig. 3. Lophiodes triradiatus, NIFS_DFRC_FI IS 000247, 43.99
mm SL, collected in Dokdo. A, Fresh specimen; B, Preserved
specimen; C, Drawing of L. triradiatus. D teeth of L. triradiatus. E
esca of L. triradiatus; F, Drawing of esca. Bars 1 mm.

Y2 7he A= ] ZIAET 7] E ot HiA] =2fu=
7heA =] B oo Q1o vl A| eju] Fetko] 7i5A]
L2ju] ofj7HA] o] 2ARE ARl = o] 2A] St
w2 SYE ol fAskL, 1 F2 S =u)} gl 5l
A=gu) 7| A= S A = v 7| A Kok gal SR L gju] Sk
TR =fu]7A] o] St} | A =)= Aot

| A

Ao} 912 ) AL @ 24 w3 R HE 2 uko] o
), 5, 3ejo] 314 9Iich BE A eju]i vEwstgict. of
gheo Y Fol AR AFS Wl
25

St = (present study), oo} H5=3l(Ni et al.,
1990; Su and Li, 2002; Ho et al., 2009; Ho and Lin, 2022),
Y E(Ho et al., 2009; Matsunuma et al., 2022), ¢1%=(Lloyd,
1909; Ho et al., 2014), & 2] (Radcliffe, 1912; Caruso, 1981,
1999), & #(Paxton et al., 1989, 2006; Hutchins, 2001), & ==
A %= (Ho et al., 2009, 2011), Tt3=o}7] Y (Fricke et al., 2014),
22| F(Ho etal., 2014), 1= A oK Ho et al., 2016), ] 2Fa}
(Psomadakis et al., 2020)°] E3Z3Fc}, 441 208-1,560 mol| 4]
A4 = )Ick(Caruso, 1981; Ho et al., 2014, 2021; Psomadakis
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etal., 2020).
EXHEM

COI F49] A71A4<E 525 bpE gH 51, NCBIL BOLDO]|
S8 o}t o1 63, ok 71 ol 8%} u] WS Heirk.
A7), L. miradiatus} 99.8% 2 2]5ko] §A2 71217} 71 7
70 hebsteh(Fig. 4). THE ol o) 3531 14.8-17.3%,
oFH} oI5 2%t A 19.2-253%, oFA% o7 8%
A7 192-253%2) G5 HolF Mol & Helugict

o
rlo
l-dl
s
of
e

(Fig. 4).

L

L= R Aol A A H ot o A= HEE 871
Aol ehakatar, ofpztultrgo] ZhgA|eu] g7t G glaL
3 Ro] 7RA7E 27 Stk HollA] Sob] 40 2 Bl
% Th(Caruso, 2022). G 4| =2{u] 7FA|7} 37]¥0] 1L A1 A=
2] 7hA] o] Y] el Mol A L. triradiatus® 57 = 3

Table 1. Meristics and measurements of genus Lophiodes in Northwestern Pacific

Species L. triradiatus L. insidiator L. bruchius
Reference Present Hoetal. Matsunumaetal. Younetal. Etoetal. Matsunuma et al.
study  (2014) (2022) (2000) (2022) (2022)
No. of specimens 1 3 4 4 14 17
Standard length (mm) 4399 6.2-33.7 47.5-142.4 156-207  77.3-260.5 93.6-373.0
Meristics
Dorsal-fin spines 3 3 3 6 6 5
Dorsal-fin rays 8 8 8 7-8 8 8
Anal-fin rays 6 6 6 6 6 6
Pectoral-fin rays 16 13-17 16-17 14-16 14-18 18-22
Humeral spines 1 1-3 3-5
% of SL
Head length (HL) 46.4 34-35.7  31.1-46.6(37.0) 34.4-37.8 33.3-38.9 32.2-41.5(37.0)
lllicium length (IL) 16.2 14.5-17.7 15.6-18.7(17.3) 20.1-33.1  17.7-35.5 27.3-49.1(37.5)
2nd dorsal-fin spine length (DS2) 10.2 9.7-15.6  13.0-13.4(13.2) 23.2-32.7 26.3-48.4 20.5-35.6(28.4)
3rd dorsal-fin spine length (DS3) 94 11.3-29 15.4-20.2(18.5)  29.0-429 356-457  32.7-69.6(47.8)
4th dorsal-fin spine length (DS4) Absent  Absent Absent Absent
5th dorsal-fin spine length (DS5) Absent  Absent Absent 2.6-9.6(5.7)
6th dorsal-fin spine length (DS6) Absent  Absent Absent 1.9
Tail length (TL) 335 31.5-34.4 34.8-39.4(37.6) 25.9-325  23.8-34.9(29.6)
% of HL
Head depth (HD) 62.8 71.2-86.4 57.5-75.8(70.0) 58.9-65.5 66.4-76.9(71.4)
Head width (HW) 61.9 59.2-68.2 57.6-69.9(64.8) 51.8-58.2 56.5-63.8(60.3)
Snout length (SNL) 55.8 55.4-60.5 44.7-58.1(52.4) 54.9-50.7 56.0-61.5 54.8-61.4(57.5)
Snout width (SNW) 16.6 18.6-19.5 5.5-23.9(16.2) 16.8-22.9 15.8-21.7(18.8)
E;itgggﬁcbg‘i’;’]‘:'}Itgg)i””er 499 403-514 419-489(458) 362-490 413-518  41.5-50.7(46.6)
f'?c'frffarl‘"silz‘zt;"’(el%‘ the posterior 380 322-355 207-413(343) 253-345 302-352  40.6-46.2(42.5)
Eﬁt:;rfeen%‘fitg”se;ﬂ;:e(;efs‘;ff“’tic and 475 186223 157-208(187) 11.9-17.3 146-189  14.9-205(17.8)
gr'fgzﬁgrﬁﬁt‘g;gmze'sgﬁggv{gg‘i‘te;drate 575 659-738 52.7-73.7(66.8) 67.9-778  62.5-82.4(75.5)
Distance between the left opercularand 57 4 44 495 290-48.2(40.9) 339419  26.0-49.2(43.5)

subopercular spines (OPSOP)
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Species L. endoi L. miacanthus L. mutilus L. naresi
Reference Matsunuma et al. Matsunuma et al. Matsunuma et al. Matsunuma et al.
(2022) (2022) (2022) (2022)

No. of specimens 21 5 49 50

Standard length (mm) 111.1-256.7 89.6-190.3 52.8-299.6 50.2-273.1

Meristics
Dorsal-fin spines 5 5 5 6
Dorsal-fin rays 8 8 8 8
Anal-fin rays 6 6 6 6
Pectoral-fin rays 19-22 18-21 15-19 14-16
Humeral spines 3-5 2-4 1-5 1-3

% of SL
Head length (HL) 34.6-40.5(37.6) 38.6-41.8(39.9) 31.2-46.6(38.7) 32.3-42.0(35.5)
lllicium length (IL) 20.5-30.3(26.0) 26.0-31.2(28.2) 21.2-32.2(26.4) 22.5-34.0(29.2)
2nd dorsal-fin spine length (DS2) 21.4-31.3(26.7) 24.4-31.6(27.4) 18.4-34.3(24.9) 21.6-54.9(36.4)
3rd dorsal-fin spine length (DS3) 36.8-45.5(41.6) 35.5-48.4(39.8) 38.0-72.8(51.0) 30.0-53.7(40.8)
4th dorsal-fin spine length (DS4) Absent Absent Absent 21.7-39.0(30.9)
5th dorsal-fin spine length (DS5) 3.9-14.3(10.7) 2.7-5.2(3.9) 1.5-24.7(10.1)  19.5-31.4(25.0)
6th dorsal-fin spine length (DS6) 1.4-8.3(5.3) Embedded 1.0-13.1(3.9) 9.3-19.6(14.3)

Tail length (TL)

26.6-35.0(31.6)

30.7-33.0(32.2)

23.9-37.5(30.9)

26.6-35.0(30.2)

% of HL
Head depth (HD)
Head width (HW)

57.3-74.0(69.2
53.9-64.5(58.1

Snout length (SNL)

Snout width (SNW)

Distance between the inner sphenotic spines (ISP)
Distance between the posterior frontal spines (IF)

Distance between the left pterotic and left sphenotic
spines (PTSP)

Distance between the left lower quadrate and anterior
palatine spines (QPAL)

Distance between the left opercular and subopercular
spines (OPSOP)

54.2-61.1(57.7
14.7-21.2(18.1
42.2-51.0(45.5
37.1-43.8(40.9

15.0-19.6(17.4)
65.7-80.4(75.6)

39.2-50.8(44.3)

) 63.1-67.2(64.7) 59.0-79.7(66.1) 50.0-68.5(60.7)
) 56.2-60.2(58.4) 48.1-67.9(55.9) 49.3-59.8(54.3)
) 49.7-58.3(54.6) 50.4-62.2(57.1) 57.4-65.8(60.9)
) 14.2-20.6(17.5) 12.0-21.1(16.8) 11.7-19.8(17.2)
) 40.0-42.2(41.1) 35.7-57.4(42.3) 39.9-51.3(45.6)
) 39.7-45.5(42.4) 34.4-51.2(412) 26.8-35.2(31.6)

18.1-19.3(18.9) 14.6-21.5(18.1)  11.5-17.6(14.6)

65.5-73.8(69.2) 58.8-86.5(70.5) 64.2-82.5(73.6)

34.4-38.3(36.8) 29.9-54.5(43.8) 30.9-42.4(37.6)

© m(Fig. 3; Matsunuma et al., 2022), o] Z2] 9714, 27|}
ot A A3 A5 ] A 5kAtkLloyd, 1909; Ho et
al., 2014). B 2] 8] 7FAl = A48 A o skl o o[ 5 A
Qlelai= Aol Hef & o2 2o| 7} 1T Ho et al., 2014).
BolE ol T BAEHE Gl A4 she 85 Ar-dE B
A5% AL vlaLste] Table 1o Yepwlich 22 &9 the $=
e SA==] 7R 7 371 e AolA HlaA] fA] -
2o HUek ol HirE gobgjeh= Al doAl= 2o
7k Ao, AlS FERJA AN FA=2n] 7HA] Zo|(SL 14.5-
18.7% in L. triradiatus vs. €-°tl+= SL 17.7-35.5%), A2 &
A -u] 7}A] Z4o](SL9.7-15.6% vs. SL23.2-48.4%) 12| 1L

A3 SR =u] 7}A] 20](9.4-29.0% SL vs. 29.0-45.7% SL)
oA 2 L HTHYoun et al., 2000; Eto et al., 2022; Table 1).

T2 AARE AR A A oA AH-E L. trira-
diatus?} A7 2|(d)7} 0.0025 Ho] S 22 444 2}
o]Z R 9thFig. 4; Ward, 2009). 3}A|5F -2 &t= G4 A
g7} 0.148-0.173, 22 1}ek= 0.192-0.253 0.2 ujj-¢- F X}
olg welr.

ThFEt o] ol Al RAZE sk AHx| o] Al7] o] s 7 53l
W o g 2HtEw(Leis, 2007; Nakamura et al., 2012),
o} 7]} o 5 3k 2}X] 0] A 7] H-GAYEHS Grch(Hislop etal.
2001; La Mesa and De Rossi, 2008). whehA| SF5E L&
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i|:Antennarius striatus(HM389287)
= Antennarius hispidus(FJ582855)

79 ——— Histrio histrio(HM180807)
j4,— Fowlerichthys radiosus(MH777695)
N 89 Fowierichthys avalonis(MF956697)
L Halieutaea stellata(KP266777)

53 |: Maithopsis annulifera(KP266828)
100 Maithopsis lutea(JF493861)

Lophiomus setigerus(KP266827)

Lophius litulon(EU660706)
100 { Lophiodes triradiatus(FOAQ2324-20)
73 NIFS_DFRC_FI_IS_000247(PQ407853)
97 — Lophiodes mutilus(KU892792)

95 Ephiodes insidiator{HQ945891)
85

Lophiodes naresi(KU943182)

—_—
0.050

Fig.. 4. Neighbor-joining tree based on partial mtDNA cytochrome
oxidase subunit I (COI) (525 bp) showing the relationships among
Lophiodes triradiatus collected in Dokdo and Lophiiformes. Num-
bers at branches indicate bootstrap probabilities in 1,000 bootstrap
replications. Bar indicates genetic distance of 0.05.

e of A REsh A0R Al o] FE B
710 RS Solf 2R o] et Fafol M=ol EH
sH H Aoz AZEck(Paxton et al., 2006; Matsunuma et
al, 2022). T3+ 2 T 2 2L Huo 2K 25|
FAETE Tl Bag ek IARE Aol 5ol F
Aoz ZtHMABIK, 2023). wehA] SeoflA] A5 ST L.
triradiatus®) =82 SX] -] 7}A| 7} 3748 S| 2 9] EA

of wet A 7hAl B2 Ak,
Ab A}

QAT FUSARTEOF AR T AR (R2024005
= 5 A3 AV} A A 24D O 2 S gl
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