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St=pAt AE3Y Cottiusculus nihonkaiensis (5% 7 b5,
e AU

Taxonomic Review of Cottiusculus nihonkaiensis (Cottoidei: Cottidae) from Korea by Ju-Won Jin, Chung-
Bae Kang' and Jin-Koo Kim* (Department of Marine Biology, Pukyong National University, Busan 48513, Republic of
Korea; 'Department of Biodiversity, Seochen 33662, Republic of Korea)

ABSTRACT The genus Cottiusculus Jordan and Starks 1904 (Cottoidei: Cottidae) comprises four
species worldwide, three species in Japan, and two species in Korea. Cottiusculus species are
characterized by a compressed head and body without scales, except for lateral-line scales, a
preopercle with four spines, a curved uppermost preopercular spine with small dorsal spines, and
teeth on the upper jaws, vomer, and palatines. Two Cottiusculus species have been recorded in
Korea: Cottiusculus gonez and Cottiusculus nihonkaiensis. Among these, “jeom-jul-hoet-dae”
specimens were initially identified as Cottiusculus schmidti by many Korean Ichthyologists. However,
since C. nihonkaiensis was reported by Kai and Nakabo (2009), most such specimens have been
identified as C. nihonkaiensis. To clarify the taxonomic status of “jeom-jul-hoet-dae”, we conducted
morphological and molecular analyses collected from the coasts of South Korea, and compared
our findings with previous reports. Japanese and Korean C. nihonkaiensis specimens mostly
consistent in some proportional measurements, our molecular results indicate that they are the same
species. C. nihonkaiensis, “jeom-jul-hoet-dae” distinguished from other congers by combination of
following characters: simple nasal spines, two branched cirri at the upper jaw, cirri at the opercular,
preopercular, and lateral lines, and a number of blotches below the lateral line.
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A = et al.,2023; WoRMS, 2023).

o]F FEUtlA MAsh= HE3H+= Mori (1952)°] 9

5% 7HoHs (Cottoidei) F5 7l (Cottidae)oll <3}= Zm}s]
& (Cottiusculus) A7+ &oll HlEo] §la, AMAZol= 4
N A e AEE 7IRAEE T S4E 7MW EXL
2 725 Yol FE, 100 m~150 m HEo| A A7t (Kai
and Nakabo, 2009). A A|Ao] 4F0] H1Eo] glow, I F
B &= 3%, fEuetoe 25 (&ut3ld, C. gonez Jordan
and Starks, 1904; A=<31t), C. nihonkaiensis, Kai and Nakabo,
2009)0] B 1% o] Qlth(Nakabo, 2013; MABIK, 2022; Fricke

A7 29l A5 (TSR, 23 @R AT ), AAF @A)
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& Mz C. schmidii2 21001 0|3 Chyung (1977),
Kim and Youn (1992), Kim and Kang (1993), Kim ef al.(2001),
Youn (2002), Kim et al. (2005)2 HZ&3d9 sg& C.
schmidti2 A3t 18]y Kai and Nakabo (2009)°] 2]
3l C. nihonkaiensis7t B11E o] I HES = HE9
225tz QYHE glo] C. schmidti7} oFd C. nihonkaiensis
2 ¥ AHE-E3 QIth(Kim and Ryu, 2017; Kim et al., 2020).
Cottiusculus schmidti= &% Jordan and Starks (1904)°] 2]3}|
d& npAAjobgre] 717k A eheboll A AR E AAE V&
o7 WANEQR O, C. nihonkaiensis= %< Kai and Nakabo
(2009)°] 93 Y& R E gtz AP HAE 7|12
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Table 1. List of the specimens in the present study

Species Voucher number No of specimens Sampling cites Date Standard length (mm)
PKU 7560 1 Gunsan 2012.10.09 84.64
PKU 7811 1 Gunsan 2012.10. 12 77.21
PKU 7812 1 Gunsan 2012.10.12 85.09
PKU 7813 1 Gunsan 2012.10.12 66.38
PKU 7814 1 Gunsan 2012.10. 12 82.06
PKU 7815 1 Gunsan 2012.10. 12 78.82
PKU 7816 1 Gunsan 2012.10.12 76.98
PKU 7817 1 Gunsan 2012.10. 12 70.11
PKU 7818 1 Gunsan 2012.10.12 71.39
PKU 7819 1 Gunsan 2012.10. 12 80.05
PKU 7820 1 Gunsan 2012.10. 12 65.72
PKU 7881 1 Gunsan 2012.10. 17 87.04
PKU 7882 1 Gunsan 2012.10. 17 81.32
PKU 7883 1 Gunsan 2012.10. 17 81.89
PKU 7884 1 Gunsan 2012.10. 17 80.00

Cottiusculus PKU 7885 1 Gunsan 2012.10. 17 88.45
nihonkaiensis PKU 8460 1 Busan 2013.03.28 79.91
PKU 8461 1 Busan 2013.03.28 88.63

PKU 8462 1 Busan 2013.03.28 92.60

PKU 10280 1 Jeju-do 2014.03.01 81.48

PKU 19361 1 Eocheongdo, Gunsan 2020.08 72.69

PKU 19362 1 Eocheongdo, Gunsan 2020. 08 73.44

MABIK PI00000709 1 Chungcheongnam-do 2011.04. 16 77.86

MABIK PI00001651 1 Jeollabuk-do 2011.04.20 57.07

MABIK PI100001661 1 Chungcheongnam-do 2011.04. 16 51.57

MABIK PI00001664 1 Chungcheongnam-do 2011.04.17 65.73

MABIK PI00001665 1 Incheon 2011.04. 16 65.08

MABIK PI00001666 1 Chungcheongnam-do 2011.04. 16 55.59

MABIK PI00007013 1 East Sea 2012.02.06 67.44

MABIK P100009924 1 Yellow Sea 2012.04.30 66.46

MABIK PI00015189 1 Hwasung, Gyeonggi-do 2011.04.05 73.54

MABIK P100037235 1 Gosung, Gangwon-do 2014.11.01 54.12

£ AFola A =4 HESdle TS (PKU)
oA B#ZF<el 2270 (PKU 7560, PKU 7811~7820, PKU
7881~7885, PKU 8460~8462, PKU 10280, PKU 19361~
19362)8 22 FH 24& +3sRLH, o] F 57HA
(PKU 7560, PKU 7820, PKU 7871, PKU 7884, PKU 8460)

g gaos B4 242 Susg 2dos 399
FAAEAL T (MABIK)O A E#5<1 10714] (P100000709,
PI00001651, PI00001661, PI00001664, PI00001665, PI00
001666, PI00007013, PI00009924, PI00015189, PI00037235)
g o A4 2 AZFYS 2ASAT. FHFAY A
=9} AZ-2 Kai and Nakabo (2009)¢] WS Zaslte] 24
stom, AR 229 AR Ao W FEE Table 19 UE
Wict.

EAAE £4& H8 oA 2504 DNA extraction kit
(AccuPrep Genomic DNA Extraction Kit, Bioneer, Republic
of Korea)E ©]-83}9 total genomic DNAE F&3I9t}. 5
a4 A (PCR)S n|EZ =20} DNA cytochrome b
(mtDNA cytb) S A2 Z Palumbi et al. (1996)°] A|



Z5F GLUDG-L (5'-TGA CTT GAA RAA CAY CGT TG-3")
I} Trwin er al. (1991)°] A|27E H15915 (5'-AAC TGC AGT
CAT CTC CGG TTT ACA AGA C-3') primerE ©]&3}% Kai
and Nakabo (2009)2] PCR 24 o} 35ttt A7) A
& A =E-L BioEdit version 7 (Hall, 1999)2] ClustalW multiple
alignment (Thompson et al., 1994)& o]g3lF o, FAA T
+ MEGA 11 (Tamura et al., 2021)¢] Kimura 2-parameter =&
(Kimura, 1980)& ©o]&3sto] Attt 7 FATAE &
Ast7] Yot AlF = THZ TS (neighbor-joining tree) S
2459 01| bootstrap< 1,0008 433ttt 714G H]
2E Y8l =P EFTSHYEAE GenBankol 5535+
accession number (0Q834866~0Q83470)5 Hojutet o, Hj
NFEOZ GenBankol] 5= LEAL 3l (Cottiusculus
gonez, AB258328), HE31t) (Cottiusculus nihonkaiensis,
LC216080)2} Cottiusculus schmidti (AB258323)5 AF&35F
o QR o 2= B3I (Enophrys diceraus, MW562145)5
g5t
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=
HE3Irl Cottiusculus nihonkaiensis Kai and Nakabo,
2009 (Fig. 1)

Cottiusculus nihonkaiensis Kai and Nakabo, 2009: 215 (Type
locality: Kyoto Prefecture, Japan); Kim and Ryu, 2017: 138
(Korea); Kim et al., 2020: 219 (Korea); Yang et al., 2021: 6
(East China Sea).

Cottiusculus schmidti (not of Jordan and Starks, 1904): Kim and
Youn, 1992: 71 (Korea); Kim and Kang, 1993: 62 (Korea);
Kim et al.,2001: 82 (Korea).
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Ag D ASAZE Table 20 Yt w2jet 52 F
HEo] QaL vjFote FA vlE& AQfsta vl jlth. &
g, TRl a9 AATNE 77 S TP 915 AR
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Fig. 1. Lateral view of Cottiusculus nihonkaiensis, PKU 7812, 85.1 mm in standard length. Scale bar indicates 1.0 cm.
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Fig. 2. Nasal spines of Korean Cottiusculus nihonkaiensis (a, b) and Japanese C. schmidti (c). a: Dorsal view of PKU 7811. b: Dorsal view of
PKU 8461. c: Dorsal view of Japanese C. schmidti (Kai and Nakabo, 2009). Nasal spines are surrounded by circles. Scale bars indicate 1.0 mm (a,
b) and 0.5 cm (c).
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Table 2. Counts and measurements of Cottiusculus nihonkaiensis (Korea), C. nihonkaiensis (Japan), and C. schmidti (Japan)

Cottiusculus schmidti
(Kai and Nakabo, 2009)

Cottiusculus nihonkaiensis

Cottiusculus nihonkaiensis (Kai and Nakabo, 2009)

Orbital diameter

Interorbital diameter

Body depth
Body width

Caudal peduncle depth

Predorsal length
Preanal length
Pectoral fin length
Pelvic fin length
Caudal fin length

1st dorsal-fin spine length

2nd dorsal-fin spine length

3rd dorsal-fin spine length

9.9(8.0~12.8)
4.7(33~6.8)
19.7 (15.7~25.0)
23.0(17.7~28.0)
6.0(5.1~7.3)
36.6(33.5~43.2)
52.8(49.4~56.4)
28.9(21.7~37.3)
18.7(11.9~28.8)
25.1(22.0~30.0)
8.1(4.9~12.6)
11.1(7.4~18.0)
12.6(8.1~19.8)

12.7(11.6~13.9)
24(1.6~3.0)
20.2(15.7~23.8)
23.9(20.8~28.2)
59(5.1~6.8)
38.0(353~41.5)
53.2(50.3~56.5)
27.9(23.9~34.7)
18.1(13.8~23.6)
25.8(21.3~29.5)
8.8(53~12.8)
10.6(6.9~13.7)
11.7(8.1~16.9)

(Korea) (Japan) (Japan)
n=32 n=31 n=30
Standard length (SL, mm) 51.6~92.6 41.8~779 54.6~74.6
Counts
1st dorsal fin VI~VIII VI~VIII VI~VII
2nd dorsal fin 11~13 11~13 11~14
Anal fin 10~13 10~13 11~13
Pectoral fin 19~23 20~23 18~22
Pelvic fin 1,3 1,3 1,3
In % of SL
Head length 40.7 (37.8~43.6) 41.1(38.4~43.6) 39.1(35.9~43.0)
Upper jaw length 16.2(14.5~18.1) 15.9(14.7~17.5) 11.9(10.7~13.5)

14.1 (12.6~15.6)
23(20~2.8)
17.5(14.2~22.8)
24.4(20.3~29.7)
55(4.2~6.3)
37.0(34.5~41.4)
51.6(48.7~53.7)
28.8(25.2~34.3)
18.0(16.1~20.4)
26.7(23.5~29.8)
13.6(6.8~31.1)
17.8(11.2~39.0)
17.4(112~34.2)

142(9.8~17.9)
16.2(13.9~20.6)
16.8(13.7~21.9)
12.7(9.2~15.8)

2nd dorsal-fin ray length 149(104~22.2)
154 (8.1~27.7)
18.1(11.6~30.7)

9.1(5.7~13.7)

14.7(11.6~19.9)
16.8(13.5~21.5)
17.7(14.8~22.8)
13.7(9.9~17.5)

3rd dorsal-fin ray length
4th dorsal-fin ray length
Caudal peduncle length

2 AL M 20 SRS FU RS NG A HolA T 2H (LR, lateral line cirr)7} U ek (Fig. 3).
gov 52 Fol et

wo vlelo] e 2T, AL o) FF ofe] AV A

ke Do mES o o 1}, oFel
TEA B wEE YR AR AR TR E G me guom. B3 slme 24 vl g2
Zolq MR P42 oMol Yol Atk RFYL )2 ’ .

_ o UL BE OLABS 3T 24 ofgel 24712 2] W
duEe 52 2, FHTS 2& 2ot B S (nasal
o) ek, AIEA vl 22

20
Al S0 2 v 2
Aol @
ool 4@

Hol A, wj%

spine)& A 7HE oFsHA F Az ZA doen F5S
Fall It} (Fig. 2a, 2b). A1FA =20 A=A o,

T A, A i S27F 7P Aok A2sA == Al1EA
LejujEo 7129 doj7t Aot 4L meA=gu] 7|AE
A A =gu] ARtE7bR] wWol gl 7hEA| =ju]= A|
25A=E] S AR =Lttt Y99 Sdio] £ &
&) FgetE SE (MX, maxillary cirrus), & ol =& =
X (SOC, supraorbital cirrus), O}7Fa] 74 o] FAY7Z = (OP,
=X (PO, preopercular cirrus) 1] 2009).

Ano]tq 7]7(— —‘%
ol wHgo] gle. HA= ﬂl% aug U,

opercular cirrus), A 7Z
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St=A AE3 57)A 2] nlEZ =20} DNA cytochrome
b G714 € 585bpE EE5t] GenBanko] T 24t
Cottiusculus | &3h= S FAA AZE vwgt 21, o
EA} C. nihonkaiensisSt FHAAE 7} 99.3~99.7%= % 7+
HPon e £9| C. schmidti® C. gonez®b= §AA
7} 94%, 89%= Aol7t EAH T EF ATHFIABVAE &
A3t Ao A= sh=4t HES Y= QALY C. nihonkaiensis
(LC216080)T} -2 u]3}A (bootstrap 2] 100) 53t IF©
2 Ueht sYFeE SRIHTH(Fig. 4). AT 2 AMEH
B3 (Enophrys diceraus, MW562145)%} 3t2A AZ3tj=
ARt 85.4~859% &2 Aol H 4t

SOC

Nasal spine

MX

Fig. 3. Head of Cottiusculus nihonkaiensis showing diverse cephalic
cirri. Scale bar indicates 1.0 cm. LV ventral lateral cirrus, MX maxil-
lary cirrus, OP opercular cirrus, PO preopercular cirrus, SOC supra-
orbital cirrus.
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H|Z

AZ3E= FW FZ Mori (1952)0] o8 FHEE A
oA A-E S Cottiusculus schmidtiZ BIE Tt o] F,
Chyung (1977), Kim and Youn (1992), Kim and Kang (1993),
Youn (2002), Kim et al. (2001), Kim et al. (2005)%= AZ=3]t)
9] S C. schmidtiZ2 AFE-38FE T 184 Kai and Nakabo
(2009)°ll 23l Cottiusculus nihonkaiensis7} A1Z£02 Hil

Table 3. Frequency distribution of dorsal, anal, and pectoral fin
rays between Korean and Japanese C. nihonkaiensis and Japanese C.
schmidti

Dorsal-fin rays 10 11 12 13 14
C. nihonkaiensis (Korea) - 4 23 5 -
C. nihonkaiensis (Japan) - 9 15 8 -
C. schmidti (Japan) 2 4 7 1 -

Anal-fin rays 10 11 12 13
C. nihonkaiensis (Korea) 6 18 7 1
C. nihonkaiensis (Japan) 5 15 11
C. schmidti (Japan) 1 15 21 2
Pectoral-fin rays 18 19 20 21 22 23

C. nihonkaiensis (Korea) - 2 5 14 8
C. nihonkaiensis (Japan) - - 2 10 12
C. schmidti (Japan) 1 3 4 20 10

Cottiusculus nihonkaiensis (0Q834868) PKU 7820

Cottiusculus nihonkaiensis (0Q834870) PKU 8460

~ Cottiusculus nihonkaiensis (0Q834867) PKU 7817

10

C. nihonkaiensis

0
Cottiusculus nihonkaiensis (0Q834866) PKU 7560

Cottiusculus nihonkaiensis (0Q834869) PKU 7884

99

Cottiusculus nihonkaiensis (LC216080) FAKU 137816

[ s |
0.01

Cottiusculus schmidti (AB258323) FAKU 130515
Cottiusculus gonez (AB258328) FAKU 130680

Enophrys diceraus (MW562145)

Fig. 4. Neighbor-joining tree constructed by mtDNA cytochrome b sequences of Korean Cottiusculus nihonkaiensis and Japanese Cottiusculus
spp. with one outgroup, Enophrys diceraus. Scale bar indicates genetic distance of 0.01. Numbers at node indicate bootstrap values. Parentheses
and superscript indicate GenBank accession number and voucher number, respectively.
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H o], o]l C.schmidi2 FEEND =4t HES =
FEO NHE Qlo| C. nihonkaiensisZ 7 AHEFEHI 9ok
(Kim and Ryu, 2017; Kim et al., 2020). Kai and Nakabo (2009)
o O3} C. schmidti= C. nihonkaiensis$ @8] v|=0] ZA|
5 292 2ekA 9lon (Fig. 20, 34 ofd) dSo] 2~47)
Q1 C. nihonkaiensis} @8] C. schmidti= &4 o} o] 5~87)
o) g2 o] Qlth. T3, C. schmidti= & 9] T FHE 3
ofgt Yetut, A 55 mm o] 2 S AR =2
7H AR E O] Qe W, RS AE A AL, FANE,
AAMNE, SAole &4 2F F27F gtk (Kai and Nakabo,
2009). A AEINE C. schmidti2 R11F+ Chyung (1977)
A okel 24 el AzEol YT, AL = 9ol 179
A2 3RE AL B AL 9T, vl Fo] F 2= 2
A ot 71<39 . 28y C. nihonkaiensis= 4 B
E Aol = FRE 7HAH v]Fo] 3 Zdo|AY LA
2} EA o] 9]A (Kai and Nakabo, 2009), Chyung (1977)9]
AZ3 Y= QB C. schmidiE 7| A3 Aoz 2A = H(Kai
and Nakabo, 2009). ©]% Kim and Youn (1992), Kim and Kang
(1993), Kim ef al. (2001)9] C. schmidti= = 9o StAZ =
H7F oy AlSA=u7E AREHA ¢ A, a3 &
ol A=o] 2~47l¢l A SolAl C. nihonkaiensis2 FHE T},
S, Kim et al. (2005)2] C. schmidti= &= Yo 3 F2
7b Q1 ASA=u7E A=A dgten S of 47
olFe 45 7H= A FolA L&A C. schmidhi E7Z
ZF R o]z} Kai and Nakabo (2009)0] 93}, C. schmidti=
QB gyof dore wal Bxzst= v, C. nikonkaiensis
= 5919 g4EZ ddE Tt EE3}H, Kim ef al. (2005)<]
C. schmidtic= 92 2385 F1PE 7FsAdol =0 Kai and
Nakabo (2009)+= C. nihonkaiensis7} C. schmidti® Th A|Z o]
et T4, A8 Zol, A WEuoA o Atk AFet
vb olch. A FE3Y 327041 AA it F&, YE
Zo], A 18]S Kai and Nakabo (2009)2] LEAL C. schmidti,
C. nihonkaiensis2} ¥t A3t gh=r4t E3iti= &4 C.
nihonkaiensis®} )52 U X SFG T (Table 2). £3F 34 3
E3d Y A=n] AS W= EX2F L&A C. schmidti, C.
nihonkaiensis®} B gt A1} SX7uo|9} FA=Hu|= 3t
A AE230)e A C. nihonkaiensis7} LA|sFF oY 7
SA=gue A HESIHe; P24 C.oschmidtizt F-A
3t A3S R T} (Table 3). Kai and Nakabo (2009)°] &]3}H
C. schmidti, C. nihonkaiensis7} RA =], 7}F&X =2 0] A
Fo|A ZFolE HRlta stglou, & AFodA s A=z
Ao e Zolg HolA ¥t #AERE= T4 HE
Bl 7t YR C. nihonkaiensis®} 99.3~99.7% AR5}, &
B 2 ERANE FEHoE HESHH =4t AESlYE C.
nihonkaiensisQl AL 2 A7 =t}

o al _I‘Nl

(NS R e

(R

o O

o (o]
pl -

EZF7MotE (Cottoidei), S5 7] (Cottidae), ZutSI &
(Cottiusculus)> A MAZLZE 4%, A2 35, I 2%
o] BuEo] qlrt. mutslt&: o) R wejg Fo] FHEC
A gFotl SA vlES AYstd HEo| gl Aol 4
olm, 4718 AAMNE 7HIE 7ML 71 AE AAAE 7}
A7F 5&5E FE A2 7HAS @A $]o1A Sl Aol B4
ojtt. I & 99, AZ, FMEol ojES 7Hxh Zusldy
&l &5t To2E Tl ZuSIH (C. gone)?t HE3Z
W (C. nihonkaiensis)7t Qith. o] & =W HE3d+= 27]°]
= @8 o) F7RE0| Cottiusculus schmidti2 AHE-5HR AT,
Cottiusculus nihonkaiensis7} Kai and Nakabo (2009)°f 23
H1E o] Y EE C.nihonkaiensis2 AL ETH E A1=
=4t HES o BREHA YA E Bes] 517] f8f el
A A-E AEd Y 23 24F a3stglen, 7)E
of Ry FAST vlw BAF. A HEYE C
schmidti®y 2] H]= (nasal spines)©] TP FAZ
5 (MX, maxillary cirrus)7} & ZEiglom, & 9o M=
X (SOC, supraorbital cirrus), o}7}Ha| 7 of] FA|7]Z =52 (OP,
opercular cirrus), A 7|& =X (PO, preopercular cirrus) 12
3 &4 =X (LLP, lateral line cirri)7} Y Qith E3H &4
ol A& M7t At g4 HE3de} ShAl HE3

= Aol gt vjgo] R AU 22, EAHA
TEAZY A = 42 F A9 JEAYH & EA
st ATE B, olf3 EAS THHLE HESH =
At AZE3Y = C. nihonkaiensis?l AL 2 At =T}

famn A
=
fan A
=

Al Al

EE olo] 2L 74 FUNFYBAAT ALZE WA}
A AAEHY o] ERe FYHPABAUB P
AL FSEHES T £ (2023) AL A UL ol 5

Hgigiet,
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