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Morphological Description for Larvae and Juveniles of Liparis punctulatus
(Liparidae) Collected from the Yellow Sea of Korea
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Although snailfishes (Liparidae) are ecologically and commercially important, their early life history is poorly under-
stood. Here, we describe the morphology of Liparis punctulatus larvae and juveniles collected from the Yellow Sea
of Korea. Between 2021 and 2024, 18 specimens, 5.35-17.70 mm in total length (TL), were obtained using a Bongo
net and identified using their COI sequences. They were categorized into four developmental phases: preflexion lar-
vae (5.35-5.77 mm TL), flexion larvae (6.57-8.06 mm TL), postflexion larvae (8.18-10.66 mm TL), and juveniles
(11.14-17.70 mm TL). The preflexion larvae were characterized by a round head, developing disc, and melanophores
along the abdominal margin. Flexion and postflexion larvae showed progressive fin ray formation, melanophores on
the abdominal margin, and disc development. Juveniles exhibited completed fin ray counts (dorsal fin rays 31-33;
anal fin rays 25-28; pectoral fin rays 29-31; caudal fin rays 11-13), fully developed disc, and sparsely bodied me-
lanophores. Our results provide the first detailed description of L. punctulatus larvae and juveniles in Korea and es-

sential baseline data for snailfish taxonomy and resource management.
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A2 Liparidae) o5 &2 A%kl A 2F 7,000 mof| o] =
= Asi7HA] ehekgt Aol 225k (Kido, 1988), %1 Al A
207 324 459%0] H¥|o] QJck(Fricke et al., 2025). 3t
o= 34 11F0] HalE|o] §laL, o] F, X|<(Liparis)ll=
WoEX|(Liparis punctulatusys 3E3Fslo] 750] A Qi)
(MABIK, 2025). %37} o] 7.0) -8 1.5 @ Holli= ul:g0] 4,
of7tu|try 714 o] 914], A|=eju] AZFe] {5 Fo] QlaL, 418
Aol A= FHAE Aol & S A O] 32, FHEe| A7), 3HE
A 5 & 5olA A= FAsl e, 2o dA A= A4
PAL A =ejn] AZEo] {7, oprfu| g o] o] 55 VIS

2 25 543 H(Kido, 1988; Knudsen et al., 2007; Cher-
nova, 2008). “1E/Lt FA|3 iR 9] A-Hlof= Fert GAtst
T ALEjw] 7] of AR 4 2 B A% Fo| 24
E7Fs3t 457t got & Alo] ofHri(Okiyama, 1988; So-
kolovskii and Sokolovskaya, 2003). 3%} o]F-of tgt =2
A2 AeA el A Kawasaki et al., 1983), A}-2]o]9]
&} (Okiyama, 1988; Sokolovskii and Sokolovskaya, 2003;
Okiyama, 2014), =)<} AYE(Yamada et al., 2007), =2 &
Zof o3k Al'&(Kido, 1988) 5 thafzt A7} =3 =] qich. 1
2 2 QR ot 2-2ofe] Fef(Kim et al., 1986a,
1986b, 2011; Jung et al., 2023), A]’d(Huh, 1997; Kwak and
Huh, 2003; Choi et al., 2015), A4 o] W2 &3 ¥H3KHuh and
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An, 2000; An and Huh, 2002), £2} A%&(Song et al., 2015), %]
o +2(Myoung et al., 2016), 24| el e} o] 7 Fofl Tzt &
“H(Song et al., 2021) % &2 (Liparis tanakae)S Ao = &t
A7} 2ot} Zmr| o] Wt s AR n)7EF
X 31(Park and Kim, 2021)E A £]ohd AFsh, 32|32} o] 7
O] 271 4&7] RFHE vl gt A4k K55 Aol 1
npaLR) = )i, 23 Sx2)of] A Al8HE (Kido, 1988; Sokolovskii
and Sokolovskaya, 2003; Chernova, 2008), gharof A= KAk
oA A E A7} v 71552 HalE §ltk(Park and Kim,
2021). T3, S A9k(Lee et al., 2018)7} A% AKKIOST,
2016)0l A &= 7] =5 v} Qlk. 2|t =27]+= A7 8.3 emZ(Kido,
1988), FAA 0 &2 o] &E|A| = ko), AHH o= Fagt
2| 9F 2210 7] FE|7E FAFsto] 2] A Hejo] A4S 2
et 4= ek

o] 7o) Z7|YZAL A= b AR 2| o] ©AIE 235}
A71& WA o HES g o] Akl 21340l ke m
(Hjort, 1914; Choi et al., 2015). 7HAEAY 214 ] Hel & H3}E
= B4 A5 olslist ©l dAolH, A-2|o)7] 2] A%t
A 5 A wpoke gedt F S A E e 7|27}
Eth(Kim et al., 2000). w2}, 2 A= gkt 3Hsf] dAobof| A
AR FoE ] A2 o) & o m A A o F JE &
ol gt HHE 48] 71ssho], 32 Ao ag2Ql v
£ IR 712ARE Alsskala) gtk

@_EL
O o

>

HE Y

>

HE

2 Aol Al FE Aol ARS-E EA| T &2 o] 187HA|(H
2} 5.35-17.7 mm)+= 202149 4-5€ 92 2023 4593} 2024
| 5ol AA f-efutet el etk ALt af Y (Fig. 1)l
A] Bongo net (Y- 2178 80 cm, W5 0.333 mm)=ZE A=A
o QR E 2L SA] Aol 5% S22 dd =8
HOFZ 304 7k 1 T Al - 3te] 99% ofld Uale FHORE
21gksgit. o] FPRAHsh o FIAHEAR 2Hsto]
HAof o]gstgon, AR EL Gy rstu o FaHA
14 o] mZek3 = ¥ H A (Pukyung National University, Ich-
thyoplankton Laboratory, PKUT)¢| 55 2 235} thPKUI
1433-1450).

=AREA

Genomic DNA = #}- 2] 0] 2] &= =20l A] Chelex 100 resin
(Bio-rad, Hercules, California, USA) T+= DNA extraction kit
(Bioneer, Dagjeon, Korea)S o]-&35}o] &3}t Chelex
100 resinS ARS8t genomic DNA 59| 79, 10% Chelex
100 resin 150 pLof] 4222 A 73t = 22L& Y31 Thermal
cycler (Bio-Rad T-100, Hercules, California, USA)E A5}

o

East Sea

Latitude (°N)

30

124 126 128 130 132
Longitude (°E)

Fig. 1. Sampling area of Liparis punctulatus (red dots) and Liparis
tanakae (blue dots; used for molecular analysis only) larvae and
juveniles from the Yellow Sea of Korea.

o 60°Col| 4] 204, 99°Col| 4] 258 53t =91t} Genomic DNA
extraction kitS ARE-3} genomic DNA &2 A| AL pro-
tocolS el genomic DNAE &3t &% genomic
DNA= A% A71A] 4°Col| A Batstich

Sgas AHH-(Polymerase chain reaction, PCR)-2 mi-
tochondrial DNA 2] cytochrome ¢ oxidase subunit I (mtDNA
CON 99& tdez #asisich COl Fo& SEA717]
3l FishF1 primer (5-TCA ACC AAC CAC AAA GAC
ATT GGC AC3")?} FishR1 primer (5-TAG ACT TCT GGG
TGG CCA AAGAAT CA-3'), FishF2 primer (5-TCG ACT
AAT CAT AAAGAT ATC GGC AC-3")2} FishR2 primer (5 -
ACT TCA GGGTGA CCG AAG AAT CAG AA-3") (Ward
et al., 2005)E ©]8-3}%ct. PCRL 10X PCR buffer 2 uL,
2.5mMdNTP 1.6 uL, VF2 primer 1 uL, FishR2 primer 1 uL,
TakaraTaq polymerase 0.1 uLE 41> &3h=of total DNA
L uLE A7 ¥, % 20 ul7k 2 i 33 SRS v
Thermal cycler (Bio-Rad T-100; Bio-Rad Laboratories Inc.,
Hercules, CA, USA)E ©]-8-5}4] Seo and Kim (2025)3} 72
Z7o| A f=3stgict. S-35o] bR PCR ARE 25 H ¢17]A
&2 ABI 3730XL sequencer (96 capillary type, Applied Bio-
systems Inc., Waltham, MA, USA)Jl4] BigDye (R) Termi-
nator v3.1 cycle sequencing kits(Applied Biosystems, Foster
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City, CA, USA)E o|-gato] Aglrt. dojxl Fx|a} 2} 2] 01 2]
mtDNA COI ¢17]4€-2 National Center for Biotechnology
Information (NCBI)9] 553} accession number (Liparis
punctulatus: PX458022, PX642483-PX642484; L. tanakae:
PX458023-PX458024)E Fofuroit).

MtDNA COI ¢7]4 <€ Bioedit v. 7.2.5 (Hall, 1999)°]|A|
ClustalW multiple alignment (Thompson et al., 1994)E o|-&
slo] Adstgitt. A7 2= MEGA 11 3272 (Tamura et
al., 2021)¢] Kimura 2-parameter model (Kimura, 1980)< ©|
fs5}o] AlAkslS A, AT (neighbor-joining tree) = boot-
strap 1,00051-2 =3 5to] 2Hd 5131}, G714 E& HlaLstr] ¢
lo] NCBIo]| 5-2% 30122)(L. punctulatus; LC380002), 2
Z|(L. tanakae; KP453821) ¥ ]3|t o & 54 %|(Eumicro-
tremus asperrimus; MW128527)2] mtDNA COI &7]4 4
A1}t

el

T 578 E A-A|0]9] 7} Kol gojeh e WA= Soko-
lovskii and Sokolovskaya (2003), Okiyama (2014), Overdick
etal. (2014), Song et al. (2015), Jung et al. (2023) 5= F3ls}
i} BA3} ol M4 weke] B3 A]7]7h Alks] 7 vt
U= Aol dRbA Q1 of &7 e ©hA| &f A-8-o] o] HTtK(Soko-
lovskii and Sokolovskaya, 2003). wh2kA] E Lo A= Over-
dick et al. (2014) whe} A4 Leko] 233t mejA|=2ju] 7]
I  EEREL
31, 419 <ol AAIE A g o A yels 2k
stof dheh A& Rl RI ). %K (total length), 417 (noto-
chord length), &%} (preanus length)2] 37}4] A= 2L

24
1o} 51| 27ho] ¢ A2k 32414 standard length)
o4l Ao = FUsiA 7]wstont AS FE2 dAn)EE
ARG AR (Mosaic 2.0; Fuzhou Tucsen Photonics Co. Ltd.,
Fuzhou, China)Z 0.01 mm S 7H] SA4 313} 54 =21
712 (dorsal fin rays), S1A|=2&]0] 7]Z(anal fin rays), ZZ&] %]
L2jn] 7] %(caudal fin rays), 7}5A=&1] 7] %(pectoral fin
rays)= A8 5 1) 7(SZH-10; Olympus, Tokyo, Japan) 5}
of| A & 9 Al4=33AT

2

afioll A A3 F A2 A} 2] of ol A mtDNA COI 9§ %19 &
71A 2 2F 500 bpE A9oH, o5 HupEA| Bl 529 1714
A7} vlaatoiek. Aol ARGE mupEA] 2420 18744 &
T IR Aofol 7HEAl f3 = 921 (d=0.006-0.008),
29k 97 2] 0.149-0.1522 Hehs| LR QIc} 3hH Fnf
HA= el 547k AR 0.206-0.209%2 7HE
He| A= ACKFig. 2). rREA] A2 0] o] Al ght FH
dicto] w2 4.2 Table 17} Table 20f] UFER ict.
HM7|XI0{(Fig. 3A, Fig. 4A)

7)Ao = AA 5.35-5.77 mm (B 5.56 mm, n=2)=, ™
Pt 23 SE0 melt 23 Zugo] gk FeA ejue
AFOE LI} w3 27]o]u], FHL W Fock, 874
7Pgtelel Hmope] SALESL, mele] Bl A S uh
e Ao ZAAm} BRGTh Aol 37 ele] el
ZAf3Iet,

Table 1. Measurements and counts of larvae and juveniles of Liparis punctulatus

Morphological character Preflexion larva

Flexion larva

Postflexion larva Juvenile

Number of specimens 2

5.56 (5.35-5.77)
5.39 (5.16-5.62)
2.07 (1.64-2.50)

Total length (mm)
Notochord length (mm)
Preanus length (mm)
Counts

Dorsal fin rays -
Anal fin rays -
Pectoral fin rays -
Caudal fin rays -
In % of total length

7.21 (6.57-8.06)
6.84 (6.31-7.53)
2.39 (2.08-2.89)

6 7
9.28 (8.18-10.66) 13.77 (11.14-17.70)
8.97 (7.96-9.61) 12.86 (10.82-15.75)
3.74 (3.22-4.24) 5.37 (4.56-6.73)

- 31-33
- 25-28
- 29-31
12 (n=1) 11-13

Notochord length
Preanus length

In % of notochord length

Preanus length

97.01 (96.58-97.43)
37.04 (30.68-43.41)

38.16 (31.76-44.55)

94.94 (93.43-95.97)
28.00 (31.36-35.84)

34.74 (32.86-38.36)

96.88 (90.12-99.46)
40.31 (39.14-42.88)

41.64 (39.84-44.12)

93.83 (87.63-98.89)
39.21 (37.07-42.27)

41.81(39.47-42.75)
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S7|Xt0{(Fig. 3B, Fig. 4B)

Z7|17 o= A& 6.57-8.06 mm (F4- 7.21 mm, n=3)&, 7}
SA=Yu]E B ol H o' e, Sk oS gt
o} 7k A =] o] 7| Ao} 7Rt B7ke] g Ate o) of
e &oll S AL7E T o) ujE TRt ofl= o 45| YdEE
SA AL BRI A S0l SHAETF EAEHA] Y
%1% 8 mm 322 ofefjglof] SAA 7L UpEhubaL, S
5ol Bu|atA| ¥ HFe] SA A2 T), F7ko) ofefj Kol A
A 4s 2 7L AR g

i)

=
7|Xt(Fig. 3C, Fig. 4C)

S7|1AFo= %14 8.18-10.66 mm (Bt 9.28 mm, n=6)Z, 7}
SA=R7E FHEe] SH7kA] B E Al FRk2 719 e
oh SRl ef SR =2u], IR ejv] 7|27} FAdE7

{0

AR 74 8 mmt] 22 Aol 3ju|ek MR o] 4
A7 s, 0% 9 mmr F2of| A= SA =2 v] o ulA|
gk 2zko] yEhdth. 10 mmtl| 2ol A A =2jv|7} 4
ol @Rttt A5 FYolle tii-& whdo] A ¢k
w2 574 W 2] of Wb o] EAR. 75 A 2 | eF ke
A AAJ3] BofRint. o e a} 57t offj&e] A4S
© W AR A7) 2, ujARE E RS d

X|0{(Fig. 3D, Fig. 4D)

Aol = 24 11.14-17.70 mm (F+F 13.77 mm, n=7)Z, 54
gu) 7| % 45 31-337), §A| =gjn] 7| % 4= 252870, 7}
FA=Yn] 7|2 4= 293 17H, e A =2jn] 7% 4= 11-13
M2 28 A 2] 7 4o Dajo, ke g 2
o] =30 AlAME W, 2| 7E A A 5| Wit 5 R =2 v]
& mejAeefu)el Belwn), SA|ejulo] Zzto] Lpehdt).

H ot 5

Table 2. Comparison of morphological differences among Liparis punctulatus and L. tanakae larvae and juveniles with growth

Developmental stage

Liparis punctulatus (Present study)

L. tanakae (Jung et al., 2023)

Notch in the dorsal fin: X
Notochord not flexed
. Melanophores
Preflexion larva . )
Head: Upper side, little, small
Peritoneum: Edge, little, small

Lateral side: Little, small

Notch in the dorsal fin: X
Notochord not flexed
Melanophores
Head: Low side, little, big
Peritoneum: All, highly, big
Lateral side: Little, small

Notch in the dorsal fin: X
Notochord not flexed
Melanophores

Head: X

Lower jaw: Little, small

Flexion larva

Peritoneum: Edge, little, small
Lateral side: X

Notch in the dorsal fin: X
Notochord not flexed
Melanophores
Head: All, little, big
Lower jaw: Little, small
Peritoneum: All, highly, big
Lateral side: Little, small

Notch in the dorsal fin: X or minute

Notochord not flexed
Melanophores

Head: X

Lower jaw: X or little, small

Postflexion larva

Peritoneum: Edge, little, small
Lateral side: X or little, small

Notch in the dorsal fin: X
Notochord not flexed
Melanophores

Head: All, little, big

Lower jaw: -

Peritoneum: All, highly, big

Lateral side: Little, small

Notch in the dorsal fin: O
Notochord flexed
Melanophores

Juvenile Head: X or little, small

Lower jaw: X or little, small

Peritoneum: Edge, little, small

Lateral side: X or little, small

Notch in the dorsal fin: X
Notochord flexed
Melanophores

Head: All, little, big

Lower jaw: -

Peritoneum: All, highly, big

Lateral side: Highly, small
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Liparis punctulatus (PX458022) PKUI 1439

Liparis punctulatus (PX642484) PKUI 1440
87

Liparis punctulatus (PX642483) PKUI 1450
100

~ Liparis punctulatus (LC380002)
Liparis tanakae (KP453821)
100 Liparis tanakae (PX458023) PKUI 1451

Liparis tanakae (PX458024) PKUI 1452

Eumicrotremus asperrimus (MW128527)

0.05

Fig. 2. Neighbor-joining (NJ) tree based on partial mtDNA COI se-
quences, showing the relationships among Liparis punctulatus lar-
vae and Liparis tanakae larvae collected from Korea and outgroup.
NIJ 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, re-
spectively. Scale bar indicates a genetic distance of 0.05.

zpolof v]3| E7}o] B E7) u S o] AL}, ol el 1) E7)
o}l M AZL Zho g7]0] Ao 7 Wl Ho] SXo]
2] 107} Uj9jo] SA1AE} Lhehder. A4 15 mmel
ol B 910) A|%0] S22 Z7F510, A 16 mm
oA FHo M=t 0T} ¢, B EHI} A S0l PO ZAA

27} ehpo 2 At
L.

= 2021 4-59, 2023 4597 2024 5Yo| AA
et gafioll A AR e mupREA] A} 2]0](5.35-17.70 mm
total length, n=18)& t/t o= W tAd 9|7 JeE 7%
SFATh. AuER] = 2016E 8Y ol FrAtol| A R 1714](30.9
mm standard length)Z thAFO. 2 SFjol| A 2] H 1% ¢l .o
(Park and Kim, 2021), 0] % sl A 3 7] 52 2 A7}
2| % o]t}. Okiyama (2014)0]] &3}, Anl32] 2} 2] o] of| A -
qko] A Al7], SA=Hu]o] AZks M= A Fol & A+
Ao} 2 A 2|3}t Okiyama (2014)= A2+ 8.9 mm 7H
A4l F8f ofeFoll S A7} EAFITHAL SFGl oL 2 A
ToAME = ofefi ol THER] ¢kl 235]8 7o) 5&o A
237} HEE| o] oF7ko| Aol 5 Kt} 71 & Aol i vlF
9] 7§42, Okiyama (2014)+= 242} 6.7 mmof| A 2"\]'94 H] 3
= 7tk shel o, e aeEAl = 149 Bl 7HIT
(Park and Kim, 2021). t]&¢] Okiyama (1988, 2014)+= &4

773

oflt
Eud

Fig. 3. Photos of lateral view of Liparis punctulatus larvae and ju-
veniles. A, Preflexion stage, PKUI 1433, 5.35 mm TL; B, Flexion
stage, PKUI 1436, 7.01 mm TL; C, Postflexion stage, PKUI 1441,
9.61 mm TL; D, Juvenile stage, PKUI 1445, 11.58 mm TL. TL,
Total length. Scale bars=1.00 mm.

7F 189 Hlg=E 7RIkl shal=tl, e F Al 2489 ]
& 7FA B & Okiyama (1988, 2014)2] 7]|&-S Tnpix| o} &
A5 &5 7FsAdo] &} Okiyama (2014)9] lx] 2}
o]} i Aol A upEA] 22| o) & Bl aLel L H, A S,
mm®| FA|= 574 AA|of| SA A7} sk W, B3l
=719] muE A= 40 7P Ak o vt A 2T} a2
Aol 5 Kl o, me| o viE 7Rl & uhet 4o 5
3E7F EARIT= A& FARSHIEE Okiyama (2014)2] 214
9.5 mm2| F2]of| A= Fyto] 34 FolaL, mej x| eju|E
QI3 7} A =gju] 7] 27} A o] A 4ol Ek HhH, H] 5 UPEJH
ik e e e QWH"*O‘II TR =gu] 7|27}
ool Dokl 2= SA =R u]of A7 7HAIA] kot
A= A =)o 7&42 7HA XPOIE HAth =52
T 7FsA=gu]o] Azto] EAsh= HollA= FARH =,
2 53] Adole 7ReA =gl 22 7}X] A QAR o™
Al7]oll= ot AZEE 7= A o2 Ul A 9lo](Kido, 1988;
Song etal., 2015), Z7|&7|of| 7}&5A | =2ju] AZto g =&
& FEA7E o8& 202 B3It Okiyama (2014)2] 244
% 144 mm] FHA|= Frko] e E I E A =gu]7} g4
of &t Wk, HrlEA= B AR A7)of|A] FHo] ofn] 2]

|~o>4
m_lz_g;‘,—,—«
2 oo% b &oreh 5 % o of
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Fig. 4. Photos of pelvic disc of Liparis punctulatus larvae and ju-
veniles. A, Preflexion stage, PKUI 1433, 5.35 mm TL; B, Flexion
stage; PKUI 1437, 8.06 mm TL; C, Postflexion stage, PKUI 1441,
9.61 mm TL; D, Juvenile stage, PKUI 1445, 11.58 mm TL. TL,
Total length.

B3l BE A =2ju]7t ol Pato] ZjolE Kl E, fAL
gk =2719) mupERo A= FA 9 Ee] AAETe] o] Al
AL, S-SR e n| e e R efu] o] 27t AlERE =
oA %= tol & Hoich

HMREA] = Ao} Al A o] meko] A|F,
O] A, 1] o] uj% 7PgAre] SA A i
oF Akt Fe EAZ THotATE, 5 SA A9
FA =t 7P A ol A8 AY B vs. FA
# 02 UHE o] AsHA EA), HI-9] (@Al = 1
vs. A= 24 SoflA] A R E Q1T Jung et al. (2023)0] &
gk Ak FA] A 2] o] hte ekl A| R E = 5 H S
=l A71Ape] 0] 7, 7k S Az O] LA (AR A= %
vs. F A= thEh)ollA] gt 2ol & Bl F7| ko1 AL,
2] o] A G ERE A= EASHA] AU B vs.
A= E2AF), ofefE SO B Hw(TuHEA] = v
vs. T2 2710l A gekgt Afol & B lek $7]2o1 9] AL,
2ot Fo S FAH(AuREA = EASHA] gAY Ea
vs. A= AA AHgholl A BErRt Ake] S B laL, Z|ofoflA]
= W9t Fo] SAAE G (HOEA|E i RE QAU IS
vs. T A= ZA A RheR A =gn] 7|2 oA ekt ko]
£ 2ol & 2 H

717 Okiyama (1988, 2014)7} WMol & &x| &2 &3 7
AstilE ez F F AF-2o] Al719] Pl w9 FAFst

Ko}

o
pl

H ol
g 3L
SO TS

N

ol |
=i
ls /lﬂ

Y

th 2|2 FA = ojgleg AR 747} Astal 9Lew(Choi
etal,, 2015), 2]} 0] 0] -2 o] = th -2 P o] frAfsto]
©57% 7hsdo] wrh whebA Sl Al At o R 7k
A 59] BEAQ1 ] WekS nhisy] flsf 5 ohekst
B2 1} 071 A R|(Liparis ochotensis), | 7| (Liparis tessel-
latus), ‘=22 7| (Liparis chefuensis) 519] Z7] WA 2442
Heks] L g da st qlet

Al AL

N

o] QT FYSHPYEAUT HPYIAY /|G EHH
713 £(2025) A1} B FHSASA A AT A
(R2025000)¢] 2|21 3ot |9l ok
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