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Molecular Identification and Morphological Description of Juvenile of the Previously Unrecorded
Species Long-snout Tonguefish, Symphurus longirostris (Cynoglossidae) from the Southern Sea of Jeju
Island, Korea by Yeon-Ju Seo, Jin-Koo Kim*, Hyo-Jae Yu' and Se Hun Myoung' (Department of Marine Biology,
Pukyong National University, Busan 48513, Republic of Korea; 'Fisheries Resources Research Center, National Institute of

Fisheries Science, Tongyeong 53064, Republic of Korea)

ABSTRACT

A juvenile of long-snout tonguefish, Symphurus longirostris belonging to the family

Cynoglossidae, was collected from the waters around Jeju Island, Korea in August 2023. Molecular
analysis revealed that our juvenile specimen was identical to S. longirostris adult from Japan (Kimura-
2-parameter distance, d =0.002) based on mitochondrial DNA 16S ribosomal RNA region sequences
475 base pairs, and differed from its congeneric S. orientalis (d=0.199). The juvenile of S. longirostris
has the following morphological traits: obvious dermal spots on both sides of the bases of the dorsal
and anal fins; and peritoneum bluish black on its dorsalmost aspect. The juvenile of S. longirostris
is also distinguished from S. orientalis in that they do not have a patch of melanophores above the
abdominal cavity on the ocular-side. This is the first record of S. longirostris in Korea, and we propose
a new Korean name “Gin-ko-bo-seop-seo-dae” for this species.
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7}AHu] & (Pleuronectiformes) FHA )2t (Cynoglossidae) ©]
e @ 9 ofEd siFel AAlsks AAA olFE, Fol 4
s ZwEo] glon] o] Bo| A% AXFL FALT
v @ RR|=ulsh e R =lel ARl Yk Ro] 54
o]t} (Menon, 1977; Nelson, 2006). FA T} o]ZEo= A A
AH LS 2 34 167% (Fricke et al., 2024), Y= 34 23F
(Motomura, 2020; Lee and Munroe, 2021), = o]l= 34 8%
[&-A) (Cynoglossus abbreviatus), 2| (Cynoglossus gracilis),
AAY(C 'ynoglossus interruptus), ZAY(C 'ynoglossus joynerti),
WA (Cynoglossus robustus), BYt (Cynoglossus semilaevis), 2
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7] (Paraplagusia japonica), 23X (Symphurus orientalis)]
o] R Eo] It (MABIK, 2023).

AL o 7= F5019 FHe 49 92 € /5 &
A F5ol ot A djobat (Cynoglossinae)2t H A Aot}
(Symphurinae)2 TEHTFH(Menon, 1977). A tjotat= 3
Sol7t Zxe Bgez 3ozl o] M9 offZe] 94X
skar, Z4do] EAsH, AL (Cynoglossus)@ Sh714%
(Paraplagusia)®] %17]0] &3t} Wb, BAAoldl= F50]
7b Zae] o] opym 21479 Qlo] WY o) A|st
I fREF S0 EA5tA| ge Aol EALE EAAUS
(Symphurus)Fro] o17]19] &3t} (Chyung, 1977; Menon, 1977;
Nelson, 2006).

BAAYE o]R ) 9 dn) shoe] meet AFO2 B
718 AAlst, &2 SR Aol A FE3} thEAFES] 2]
< A7 W Adol 24 £33 (Munroe, 1992). &
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A @ 8% wix|=2jn|7} EAEHA] ¢ Adolo] FS 55 4
Zof| ZsA =7t EA8HA Y= 2ol Aotk (Munroe,
1992). o] 52 ATAHLE FT& Addl= H AMEE A=z
71&2 &, AFE ¢ Y AeF o] ARt B9 ot F& A
Hok= dlof ol o] o, 5& '@7]E EREe] AAF A
ol A4YE FH T UF =7 AL BEA 45 A ol&
sto] £& A3l Itk (Munroe, 1992; Munroe and Marsh,
1997; Lee et al., 2013, 2016; Kwun and Kim, 2016; Lee and
Munroe, 2021).

20234 89 et AFE R Sl AL AYE A
izt o] 170A|9] Bt F 58S 913 mitochondrial DNA
16S ribosomal RNA (16s rRNA) H99] G7|4<EL |23t 2
I, B 9] Symphurus longirostris®] $HRA| 23} A2]|3}14], §.
longirostris2 ZRIEIJTY. S. longirostrise BAMA NS o1F 5
Sofjoh GBOFES T AR T vwH F SYTholA
AR =)= Zo| X (Lee et al., 2016; Lee and Munroe, 2021), o}
2 FAE BE vt ek whetal, B ATE et
A AL BiEE o] F9 2]017]9) AFAI FE £ 2 2
A Autel ZAFH FE AolE AAIS] 71Est 2R =
B Aljkstarz} gt

ERTETE
1. &

& oA ARgE FATEE Ao 17HAl= 2023E 84l Al
FT G5 319 (32°19'53.2"N 126°18'52.7"E)ollA] =44k}
SH AP ZRARA Y] 93 BYE (G 80 cm, E 550 um)
2 A-=E A (Fig. 1). AHE B2 SA] AdolA 5% 573
Fe-z2WY FgdoR 308 1 T AFE 99% o
9 9mg golos Aak) olF, REE BAYSL ofF
SAHA o] FEF I ERXEA (Pukyong National University,
Ichthyoplankton Laboratory, PKUI)ol| 55 9 233} T).

2. Hef 2N

2019) z+ B &of, As-EE 57 2 ASEE 247
Munroe (1998)5 313t =434t ojuf F-2A4=2] Upper
head lobe= &9 5% 7P3AE| oA of7pu| 7 2] & A&} 7]
A7A S AgE FshH, 3U4E2] Lower head lobex= OF7H0] 5
79| & A& A oA of7tu]E74 o) vjZE: AJZF 2 7ER] 9] A

£ St} E3, 7-9F=9] Lower opercular lobe:= ©oF710| 57
o] T& AIZ+ A olA of7tu| R ] vl RESY F3F A7
A9 2 AgF E3tH, §3E59] Upper opercular lobe= ©F7F
u|E749] RhlE FE9 S AHofA] oprtu| £ wijE 7H
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Fig. 1. Map showing the sampling area of Symphurus longirostris juve-
nile in the southern Jeju Island.

A7A Y] £2 AZE it YR FEs Fedn A (BXS53
microscope; Olympus, Tokyo, Japan)®] o]ujz] B4 T2 733
(TCapture, Version 4.3.0.701; Xintu Photonics Co. Ltd., Fuzhou,
China), ¥A| 3jF& 03 (SZH16; Olympus, Tokyo, Japan)<
o]-gsto] s, A& Al YA (Active measure
program, Mosaic 2.0; Fuzhou Tucsen Photonics, Fuzhou, China)
£ ol-&3to] 001 mm7HA] 3 F 2AASHT. 2F #od
Z33F2 A% (Standard length)¥t F%F (Head length) 2 917
(Eye diameter)ol] ti3t vl (%)= HEste] YR it

N

At 210 17§4]9] 95 =4S wo] Chelex 100 Resin
(Bio-Rad, USA) 150 uLE ARE3SFS] A ZAFS] protocolol 2JA
total DNAS &3}t g8 4 AW (Polymerase chain
reaction, PCR)-2 mitochondrial (mt) DNA 16S rRNA 452 tj
Fe g 34513t MIDNAY] 16S rRNA 85 5ZA1717] 9
3]} 16Sar-5' (5'-CGC CTG TTT ATC AAA AAC AT-3")¢} 16Sbr-3'
(5'-CCG GTC TGA ACT CAG ATC AGG T-3') primer (Ivanova
et al., 2007)E ©]-83}4t}. Polymerase chain reaction (PCR)<
10X PCR buffer 2 yL, 2.5 mM dNTP 1.6 pL, 16Sar-L primer 1
pL, 16Sbr-H primer 1 pL. Zt2}+ 0.5 pL, Taq polymerase 0.1 pL, 3
2} F54 133 uLE 412 PCR mixture®] total DNA 2 uLE &
ZF3tod 20 pL volume 2.2 ¥ & Thermal cycler (Bio-rad MJ
mini PCT-1148; Biorad, Hercules, CA, USA)E o] &3}o] th
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1} -2 2 A A =385} th[Initial denaturation 95°COl|A] 5E;
PCR reaction 31 cycles (denaturation 95°Co{|A] 30%, annealing
54°CoJ| A 30%, extension 72°Col|A] 45%); final extension 72°C
oA 7E; infinite hold 4°C].

FZo] &E% PCR AHEEHRE H7]4 92 ABI 3730XL
sequencer (96 capillary type, Applied Biosystems Inc., Waltham,
MA, USA)°]|A BigDye (R) Terminator v3.1 cycle sequencing kits
(Applied Biosystems, Foster City, CA, USA)E o|-&3}o] 43l
ok @olzl AR 21of 1714 9] mtDNA 16S rRNA €714 <E
2 National Center for Biotechnology Information (NCBI)9]| 5%
3}o] accession number (PP434468)E F-ojikelth T3t mtDNA
16S rRNA g7]A G- Bioedit v. 7.2.5 (Hall, 1999)°| 4] Clustal
W multiple alignment (Thompson et al., 1994)5 o] &3}o] AH
&gt 94 A= MEGA 11 233 (Tamura et al., 2021)9]
Kimura 2-parameter model (Kimura, 1980)& ©|-83}o] AASIA
3, 23 A% (neighbor-joining tree):= bootstrap 1,000
Ysto] ZAdsteiet. A714ES Hlwstr] flste] NCBIY| 55
¥ Symphurus longirostris (KU170682), EAA ) (S. orientalis)
(IN678763), Symphurus brachycephalus (KF646780), Symphurus
hongae (KC900865) ¥ LJF ko2 L7IA}u| (Cleisthenes pine-
torum, KU936352)2] mtDNA 16S rRNA 9714 & A3t

2 I

Symphurus longirostris Lee, Munroe & Kai, 2016
(New Korean Name: Gin-ko-bo-seop-seo-dae)
(Fig. 2, Table 1)

Symphurus longirostris Lee, Munroe and Kai, 2017 (2016 online):
71 (Type locality: off Kyoto, Wakasa Bay, Japan); Lee and
Munroe, 2021: 20.

'
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FEHST PKUI 1262, 1704, A% 16.9 mm, A% 14.8 mm,
AF= F5 9 (32°19'53.2"N 126°18'52.7"E), 20234 84,
TIYE

2. 7|y

A W A=A ZHE Table 19] YeEN T B2 A8t &
HEof glom ot Atk A3l (body depth)= RA|=2]H] 3~4
WA 7|24 7P 3L, FIF o|FHE A AS] Holxith 7
7% (preanus length)2 AuEth Aok, 2 w2 AR
of fIAgtc 8& g oFfF FjojA lem, ¥ Aol (upper
jaw length)= %] Z9]|(snout length)Ec} 7+ At} 9H
9 HEL AF £ 739 ¥ 7P ol E =9 R 7MY
Ap2] Afolof ATt OB {otE W RS0 gEof =
T UEhA|RE, Fob5 0 ofggof o 2 Wit {959 9
goll= o] 7|9 oo] EA IRt ol g o= 17]9] o]yt
EA%t}. B5 A= G7tEL FELRE ot $of
7 249 o] EAsHA|Tt ol Elol= 389 WEE ool
Agtck. FFole vy 4, ok F2rh F50] ol
AuT BH A Lo AP 27 G eAFel]
Aole] ke Foh ol Erth 9% ol oit 4R
o 9%} 55 27N (Pupillary operculum): $iTh. W o]
(chin depth)= F5©°| Zo]Et} &7t At} 5 (head width)
T (head length)®2 Tt ¢F7F &t} 5-2=2] Upper head lobe
= f2r=9] Lower head lobe Bt} &t} 521=2] Upper head
lobe= 9F5%F (postorbital length) 2t} Zth. f-91=9] Lower
opercular lobex 5929 Upper opercular lobe 2Tt Zt}. &
9F=2] Lower opercular lobe2] S7FgAE]E §-9+=2] Upper
opercular lobe®] F7PAALE| Bt oF7F HEOR EEFH 9]
ok SA=YE Y AEY FALAGNA AIREH. FA=
gHu| 1~6HA 7|22 EEEo] QAR HE 7|2E o g

Arorr ey

Fig. 2. Photo of juvenile of Symphurus longirostris (PKUI 1262, 14.80 mm SL). Scale bar indicate 1.0 mm.
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Table 1. Meristic and morphometric characters of two Symphurus species, Symphurus longirostris, S. orientalis.

Symphurus longirostris S. orientalis
Characters
Presnt study Lee et al.(2016) Lee et al.(2013) Kwun and Kim (2016)
Number of specimens 1 37 94 4
Standard length (mm) 14.8 26.6~65.5 54.7~109.9 952~112.4
Counts
Dorsal fin rays 87 81~88 96~101 97~100
Anal fin rays 73 68~74 82~89 83~89
Caudal fin rays 12 12 12 12
Branchiostegal rays 6 - - -
Total vertebrae 46 45~48 52~55 52~55
Mesurements
In standard length (%)
Body depth 17.7 22.1~263 242~28.8 25.6~282
Trunk length 80.0 78.6~82.5 80.3~85.1 -
Predorsal length 43 52~69 24~45 -
Preanus length 25.6 24.6~273 21.0~25.6 23.8~28.5
Dorsal-fin length 93.6 93.1~94.8 94.8~97.6 -
Anal-fin length 71.9 72.7~75.4 74.5~79.2 -
Pelvic-fin length 5.6 7.6~12.1 5.8~92 -
Pelvic to anal-fin length 54 2.5~58 1.5~4.8 -
Caudal-fin length 130 10.7~14.4 10.2~12.7 -
Head length 19.5 20.5~22.6 17.4~21.6 17.1~19.6
Head width 194 19.3~22.0 19.0~25.2 -
Postorbital length 11.5 13.0~14.9 11.4~14.7 -
Upper head lobe width 7.5 10.1~12.2 102~14.1 -
Lower head lobe width 12.1 93~11.5 8.6~124 -
In head length (%)
Predorsal length 22.2 23.8~32.7 129~219 -
Postorbital length 59.0 62.8~7.5 64.0~71.4 -
Snout length 222 18.7~24.4 17.2~22.1 21.6~294
Upper jaw length 26.5 21.0~259 17.2~22.8 -
Eye diameter 13.4 9.3~12.1 9.7~12.6 6.6~14.1
Chin depth 24.6 13.6~21.3 13.9~224 -
Lower opercular lobe 379 232~31.8 21.8~32.7 -
Upper opercular lobe 224 14.9~248 21.0~314 -
Head width/Head length 0.99 0.92~0.99 1.05~1.28 -
Pupil/Eye diameter 39.1 33.0~474 51.1~77.1 -
A= k. FA= et SR =Fu] 7|29 FE Wl 3. x|
Hl5o] §laL, 7|AFeoll= 289 HiHlso] AR 7H 21 H)

Ao DAL 1], fHEE vie} Bo] AAH oz 3

= 4ok Y59 AREE SA =2 7]
o] 97HA] AR 67]9] F-L BMAET} ZR) 51, of el ]
olgf R EMALI} ZA5HA] gkith Sxnu] 19 7]
ZO|A 13~14H4)] 7]_,_.,] ZNA7HA] 192 ¥ oo TMAE

Ao 7|12E 1~2HA FR o] 72| =3t} 8z
L) uxjut 7|2 R LYu|et Hege uro 2 QAT
Atk FA=uet FALgu|o ToE= mex=uet |
Ao} oitt. mEA-Yul vlwA A1, 7|A o] 289] HlH|

lefxﬁﬂq S Sl fASH FASA ZR NS sl 1 sl BAATL Tod S| 13~ 1495
A, 1z S okl B71% Fetel 5| T Epse]
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Symphurus brachycephalus (KF646780)

100

Symphurus hongae (KC900865)

54

Symphurus longirostris (KU170682)

100

Symphurus longirostris (PP434468) PKUL 1262

Symphurus orientalis (IN678763)

Cleisthenes pinetorum (KU936352)

0.050

Fig. 3. Neighbor-joining (NJ) tree based on mitochondrial DNA 16S rRNA sequences, showing the relationships among four Symphurus species
(Symphurus longirostris, PKUI 1262, PP434468; KU170682; Symphurus brachycephalus, KF646780; Symphurus hongae, KC900865; Sym-
phurus orientalis, IN678763) and one outgroup (Cleisthenes pinetorum, KU936352). The NJ tree was constructed using the kimura 2-parameter
model and bootstrap values from 1,000 replications. The letters in parentheses and superscripts indicate NCBI (National Center of Biotechnology
Information) accession number and voucher specimen number, respectively. Scale bar indicates a genetic distance of 0.05.

Aure] AL ¥ mofolu} FER OB 7R SMAEIL oAt & 475 base-pairs NCBIo| &% At o 79 G714 <
5474‘—610194 %ﬂi °ﬂ°ﬂ—% et Fo $R7A| SALETEE 3} v)wgk A3}, S. longirostris (KU170682)2F 5472 0.002
= AL} 2 71 7PEA REReH, O 222 S. brachycephalus
it —‘5'—_,] 7_%]_7_—'——— II]-E]- 29 %‘-001'01] S}, SHbo| 2711 9] S (KF646780)2F -AA e 0.172, S. hongae (KC900865)2} 74
A7} Ut BE ool SMAET} EASHA] Yo} HEE AP 0.175, EAAY (S. orientalis, IN678763)2}+ 0.1992 &3
Halc) o= w3t njEe) o] AAFoz Fi, B gL H 3t Q1 &7 | (Cleisthenes pinetorum, KU936352)
SN o] vlelols SHAESL 25 ghoth BokEe ok 8A2 029302 71 Wel SAHICHFig. 3).
bzt BAsH SALu 19 712AA 13~1497) 7]2
o) 747 199) 8 mepe| BHAEI} EAs, 1 He| &

MaZe FojA SA=V] 13~1497) 7129 7|A % o & i =
71E FYolA Fo TR A S ST} Qi) 5A|
=Hu|e) g7]2 99 w59 A 189 SRz} 202349 84Y AlFE= T iAoM) A 7FRtu]E (Pleuro-
UL mRRR = SAALET} QT AS FYE W2 199 5 nectiformes) o] I7AAE AR FH ® 24 24L
AaZ7} 1l oAk & T2 Fol AsHAl FHH Sl ol &9 9%
o $jz3hH, TZLEMQ} A =gu)7h me =] e d
B A=o] 9lo] FA et (Cynoglossidae) 2 £75] AT}. ek, &

2o zTo|7} ZuEgo] ofyn, AR ¢lo] wale] o
Zo|| 9|3}, Ao] Sot=o| ZA3HR] Yo} RAAULE
(Symphurus) 22 EFE 9]t 2 F9] mDNA 16S rRNA ¢
71ME 475 bpE RAZE 2} S. longirostris /3019t A=

2155 0.002% 2 d=|5}of —rE'JUrEMW—L« obz] B v} ¢l n)7]

T 23 Ao AT & F2 Lee et al. (2016)°] 23] U
M 20} 17042 mtDNA 16S rRNAG RS §71A 2 Wakasa bay2] 4] 90~100m°ﬂH AAE AR 2AZ 2

AFE G5 9 (E A7), Y= Wakasa Bay E Tosa Bay©||
Bxah, 54 45~100 m (2 60~90 m) Ako]¢] K Foluf &
7} A Q1 718l AAlgtt(Lee er al., 2016).



Z HuEglon], 2o Fejo B3t His A AAZeZ A
T3k Aol

H Q19 §. longirostris X0+ Lee et al.(2016)2] S. longi-
rostris /3012t T2 2 A28k 2 1) 5952 Upper head
lobe2} Lower head lobe2] At=7] (Aoi7} Zth), 2) W Zo]

5ol Zol Ad=7] (et Ath, 3) F45 ol=fE
|49 §7199 FF (ol rh, 4) /45 A= ofHfE
of ool fFF(Adole AUth), 5) FUS AHE e Fojxl o’
o] §-F (Aol JUh), 6) TS ot ol ole] & = (4do]
= 3~69Q)0A X}o]E Kt MIDNA 16S rRNA G748 &
Koj| A x| 17§A|= S. longirostris 4 01¢+ & YX|5147] W&
of oleie WehE Aol A Wk WA A2 A
25, T 490 B2 ool BY T4 @7} B
s

HAE S. longirostris A o1= B (S. orientalis) 7319
AsgAn sty meA=gn] 7]2 5 127]2 X85
& B AL 712 %87 vs. 97~100), RAL0] 712 4
(73 vs. 83~89), HZT 42(46 vs. 52~55) S0l A 2 TEE| It
(Table 1). 3tH, S. longirostris Ao+ YEAF BT X o] (A
144 mm)&}F w9 FARSHAIRE, {9450 BEfo] SA AT}
fe A AS S T 371y ST E VA= A, 12
AT ol & 7PEAE o] SMAET} gl A SolA F FEH
th(Okiyama, 2014). & &2 A2& P22 JH2 Long-
snout tonguefishE wa} “7IZEA A& A|etsict.

o OF
0 ]

202349 8Y 3= AFE G oA Aol &t
Symphurus longirostris®] ] 17§47} A& = 1t}. Mitochond-
rial DNA 16S rRNA 99| 97| <Y 475 base pairsS £4J3t
A1}, o] FEL YE O S longirostris FRAFET} LX|5H L
™ (Kimura-2-parameter distance, d=0.002), 542 BAA,
S. orientalis (d=0.199)M= & FLEE Tt o] F9| Xoj= 5
A=gju|et FA=gu] 7|A R 199 SHLZE 7HAH, F
Azgu 7|49 SAL2E FALYY] 13~14¥7 7|2 B2
oflA FolA Stk B3, B4 7P 582 A5 Woh =
wEsh= BN A=Hn) 712 4, A5E 5 59 A
A S B4 %Y SNLEZZY fRoA & T2
LE 28 K] Wakasa Bay @ Tosa BayollA E1E e

W ALE Fof = AT R Gl e Edske As
21e = AT 2 AFE SYURRIA Aoz Zld S.
longirostris®] 7150]H, & Fof| tfet 2L FPOoZ “7IHH
AAX Y E AQbett.

st=2 At ZMLH L 0{F Symphurus longirostris X1019] & &8 293
At At

o] =EL FgPLATEY Talo RHYZAF(R2024001)
of FYAPPRAAT AP N GERRE B £
(2024 AF19] A AL ok SAEGS U =5 WA Py
2 99 =2 4 F B AU A=Yt

0.
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