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Morphological description and molecular identification of larvae for 5 species
of the family Sciaenidae (Perciformes, Pisces) collected from Chilsan Island,

southwestern sea of Korea

Seo-Ha JanG and Jin-Koo Kim'™*

Student, Department of Marine Biology, Pukyong National University, Busan 48513, Korea
!Professor, Department of Marine Biology, Pukyong National University, Busan 48513, Korea

During the ichthyoplankton survey around the Chilsan Island (previously known as the biggest spawning ground of the
Sciaenidae) in the southwestern sea of Korea from April to June in 2019 using ring nets, we collected a total of 12 individuals
belonging to the family Sciaenidae. Using molecular methods, we identified five sciaenid species (Collichthys lucidus,
Collichthys niveatus, Johnius grypotus, Nibea albiflora, and Pennahia argentata), and described and compared them on
the basis of the preflexion larval stage. C. lucidus was well distinguished by the presence of occipital crests at preflexion
stage. Although there were no occipital crests, preflexion larva of C. niveatus was distinguished by the absence of melanophore
except for the upper part of the abdominal cavity. J. grypotus and N. albiflora were very similar morphologically, but
were distinguished by myomere height (15.22-15.53% in J. grypotus vs. 11.66-12.78% in N. albiflora) in the percentage
of notochord length, and eye diameter (32.58-33.37% in J. grypotus vs. 40.32-42.53% in N. albiflora) in the percentage
of head length between specimens of similar size (J. grypotus: 3.22-3.23 mm, N. albiflora: 3.04-3.13 mm). P. argentata
were distinguished by distribution of ventral caudal melanophore (one row of small spot in P. argentata vs. irregular patches
on the central part of caudal in J. grypotus and N. albiflora). Comparative morphological studies using more diverse species

must be conducted for more comprehensive understanding of the morphogenesis of Sciaenidae.
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ZArE oz ool 4 ] A
2 m Yo|& nfe- o xR o]Fo]A Q) rh(Kim,
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Table 1. Sampling date, stations, depth, temperature, and salinity in the present study

Sampling date ~ No. of stations Depth (m) Latitude Longitude Temperature (C)  Salinity (psu)
St. 1 43 35° 20° 04.0” N 126° 17° 55.0” E 13.6 32.0
26 April 2019 St. 2 5.0 35° 21 25.9” N 126° 20° 25.6” E 13.7 32.0
St. 3 3.6 35° 23 30.3” N 126° 20’ 87.0” E 14.8 32.0
St. 1 5.9 35° 19° 61.0” N 126° 17" 04.8” E 22.1 32.1
14 May 2019 St. 2 5.1 35° 21’ 584” N 126° 21’ 36.8” E 22.1 32.0
St. 3 5.1 35° 35° 23.5” N 126° 23° 88.6” E 22.1 32.0
St. 1 45 35°19° 79.1” N 126° 17° 30.6” E 214 32.0
8 June 2019 St. 2 5.1 35° 21 27.8” N 126° 20° 64.9” E 21.9 32.1
St. 3 5.6 35° 23’ 23.5” N 126° 23° 72.1” E 22.4 32.1
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Fig. 1. Sampling locations in the coastal waters of Chilsan-do Island.
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o= Mol e ZA=0M HEE ZoIHs0S, oldd) 55 Xto{e] Hel7 | & 2ASE

st o, A2 (notochord length, NL), &%k
(preanus length), F|il(body depth), X4 il(myomere
height), S-1l(head depth), =% (head length), %} (snout
length), 9173 (eye diameter), 42t (upper jaw length),
sl AH(lower jaw length)S &) -8 AFRIZGAA]
(Mosaic 2.0; Fuzhou Tucsen photonics, China)E ©]-8-5
o] 0.01 mm TH7bx] Zgalelct. AZo] Byt 2ol
-2 T FHsH S-S AAle] BARSE ] flall &

AA S

=XSE

AE Aol LE2E wU(eyebal) S A= &
needle2 AFE-5}o] 2| F4 tFS Chelex® 100 Resin
(Bio-Rad Lab. Inc., U.S. AYS ARESlo] AP A}9] HIH
of Wz} total DNAS &3}l 5253 genomic DNA
= 2313 242 (polymerase chain reaction; PCR) 413
H7A] 5°Ce] WAkare] HIs}git. Mitochondrial
DNA 16S rRNA %98 16Sar-5’ (5°-CGC CTG TTT
ATC AAA AAC AT-3")%} 16Sbr-3’ (5°-CCG GTC
TGA ACT CAG ATC AGG T-3’) primer set (Palumbi
et al.,, 1991)E o|&slo] ZEs19c).

Z3FAANFS(PCR)S % 20 4 L (total DNA 2 4 L,
10X PCR buffer 2 4 L, 2.5 mM dNTP 1.6 x L, 16Sar
primer 1 x4 L, 16Sbr primer 1 4 L, Takara Taq polymerase
0.1 z L, deionized water 12.3 4 L)2] E3&E-3 thermal
cycler (Bio-rad MJ mini PCT-1148, USA)E ©]-83}o] t}
St e oA 4285} tHInitial denaturation
95°Co)| A 11&; PCR reaction 34 cycles (denaturation
94°Cof| 4] 18, annealing 58°Co]| 4] 15, extension 72°C
of|A] 18); final extension 72°CoJ|4] 55]. 16S rRNA
A7) g-e ABI 3730XL DNA Analyzero] 4] ABI
Prism BigDye Terminator v3.1 Ready Reaction Cycle
Sequencing Kit (Applied Biosystems, Foster City, USA)
= o]gsto] At Mt DNA 16S rRNA 71449
AP BioEdit v. 7 (Hall, 1999)¢] CLUSTAL W
(Thompson et al., 1994)& ©]-835}3 . Y E =}poj9]
%542 NCBI (National Center for Biotechnology
Information)®] databaseo] S &% wWojiy} 5%
[Collichthys lucidus (MF004346); Collichthys niveatus
(MF004345); Johnius grypotus (KC491206, NC021130);

Nibea albiflora (MF004332); Pennahia argentata
(AY336725)]2] A} HHEL} A7 A HlwLE F3f A
Alsaley. #pole] g7l Adat vlmopAl 9714 7o)
747 2] (genetic distances):= MEGA X (Kumar et al.,
2018) =139l Kimura-2-parameter 2 (Kimura,
1980) = Al4kstal o, AlE e A% (Neighbor-
joining method) (Saitou and Nei, 1987)0.% AFA514i Tt
Bootstrap->- 1,0008H =35} t). @3t o 2= NCBI
(National Center for Biotechnology Information)<]
database®|| 5% =u|3}2] Z=(Pagrus major) 27\ A
(IN688790, KY855471)5 ©]-83}tt.

A4 9714 2 NCBI database©] 553} th
(W El: MZ275264-MZ275270;, =%7]: MZ275271-
MZ275272; B2 MZ275273; 37 ko) MZ275274; 7
gol: MZ275275).

Z 1t
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Aol 1270 A= &74Eo|(Collichthys lucidus), 732
o|(Collichthys niveatus), e} (Johnius grypotus), <3
71(Nibea albiflora), X -2](Pennahia argentata)®] &
71 A3t FU 4=2(d=0.000-0.006)0 A - 2|5}
ow FH A= RE TA|, 7] 270A), e
o], o], HA-2] 7+ 17A| oA th(Fig. 2). &1+ 4
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Sciaenidae sp. (PKUI 819) MZ275265
| Sciaenidae sp. (PKUI 821) M7275267
Sciaenidae sp. (PKUI 818) MZ2275264

KC491206

o

Johnius grypotus
Johnius grypotus NC 021130
Sciaenidae sp. (PKUI 820) MZ2275266
41 Sciaenidae sp. (PKUI 822) MZ275268
Sciaenidae sp. (PKUI 824) MZz275270
Sciaenidae sp. (PKUI 823) MZ£275269

Sciaenidae sp. (PKUI 841) M#275271

100 Sciaenidae sp. (PKUI 842) MZ275272
Nibea albiflora MF004332
§ciaenidae sp. (PKUI 843) M£275273
Pennahia argentata Y3367
7 ciaenidae sp. (PKUI 816) M2275274
Collichthys lucidus MF004346

Sciaenidae sp. (PKUI 817) M2275275

Collichthys niveatus MF004345

JOPagrm' major NS890

Pagrus major KY833471
0.020

Fig. 2. Neighbour-joining tree based on mtDNA 16S rRNA
sequences (350bp). The tree was constructed using the Kimura
2-parameter model and 1000 bootstrap replications. The bottom
bar indicates a genetic distance of 0.02.
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1) 37820), Collichthys lucidus (Richardson, 1844)
(Table 2; Fig. 3; Fig. 4A)

Sciaena lucida Richardson, 1844, no p., Pl. 44 (type
locality: China Sea).

Collichthys lucidus: Trewavas, 1977: 400; Okamura
in Masuda et al., 1984: 163; Yamada in Nakabo, 2002:
870; Lee and Kim, 2014: 79 (Yellow Sea, Korea).
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He Rl 94(Lee and Kim, 2014)0)| 4], &7fo] x]of
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2) ¥=7¥20l, Collichthys niveatus Jordan and Starks,
1906 (Table 2; Fig. 3; Fig. 4B)

Collichthys niveatus Jordan and Starks, 1906: 519 (type
locality: Port Arthur, China); Trewavas, 1977: 402;
Okamura in Masuda et al., 1984: 163; Yamada in Nakabo,
2002: 870; Lee and Kim, 2014: 79 (Yellow Sea, Korea).
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3) "I}, Johnius grypotus (Richardson, 1846) (Table
2; Fig. 3; Figs. SA, B)

Corvina grypota Richardson, 1846: 225 (type locality:
Canton, China).

Johnius grypotus: Sasaki and Kailola, 1991: 122;
Sasaki in Randall and Lim, 2000: 621; Yamada in
Nakabo, 2002: 867; Chao et al., 2019: 268.

ZAFEE: PKUI 818-824, 2019¢ 69 8, Heptd ™=

ot ZHANE, St 1, 3

Fel: 27 1.91 mmo] 7] AFo(PKUI 818)= -
AAFo] 2 MAFo] 39.39%0]11, +=o] Wi A A ¢t o]
F4+9] 56.75%0| 2 tHTable 2; Fig. 3). F457} =53}

A grobelar Bgo] A5 F3

PR oroteh ARG A enE w3l 2 A|me
ujs B uh Peoir,, SHAEE TR de L

Hefow g%ﬂohﬂ wESFIT
gl At FISE Ae)o) viES whef U EA| RGFE)
o|Fo] fHaEstal, we|o) 5%
off (7| mef S 4 srgto] Hazstolc), e]
of 'ehitolls SAAETE EekA] ohotth(Fig. SA).

A4 323 mme] A7 Ao (PKUI 824)= 244
191 mm®] 7HA|Ec; wefrp 2w Fale 270
32.45%0| it} E3E, FHEAAFo] 2 AMRFO] 41.26%F
A7 1.91 mm 7RA| Kok ot Skl FAd 57t
EE25H $019)al BEO Wy o7 4= sl5o)

[e]

A Lt UL 918 Tl oRE A Gont SAe

Journal of the Korean Society of Fisheries and Ocean Technology | 139



of QHEe o] Fapt Al SISk, SIElo] Aol s Atskeleh SR vl HApe 7
SRR 10] B3 Atk oF oz Zo] AT S5 wlE], $7] 2 2/HAO)(RE): 3.223.23 mm, 5:%7];
U mope] ojuro] o] Jf pAWGIT o] $1%els 304313 mm) AZghe vl Auk wels Aol
ol LA QT 1AL LSl 2 A el gRlolA AU 0883534% vs, 2
L] w5 uk Fefdich S A= A, B9 34.53-37.83%) 2} AR (UE]: 41.26-42.62% vs. 5%

5 WO, e FHE el B AR USRS 7]: 43.69-44.61%)°N| A ] 2R gh2 KA TR A(RIEl:
o7 Busle) ok ma]o] vz Aukol| 1719 2F  1522-15.53% vs. 5227 11.66-12.78%)0l| A= o] 2 ke
o

U7 PR HQF S A 3n 4L, we] o] wjE FRko] ) Holrh E3) ‘%J%ﬂ ol W Enjof A WEl= ol (ulE):
HOFO| B Ao Barslal 11 o] AR K QK 32.58-33.37% vs. <=227]: 40.32-42.53%)0)| 4| t] 2R 7k
S BRI TRl B MO sl M bl 4190% vs, sl 38.043951%°]
AW SAgsEto] FaSHFLE P9 Xl & A o 2 3 Bk SRS e, Hata] AR
A4zs) B A oITH(Fig. SB), oAk 249 mm)= 122)9] Mol A] B FE] 2R

H) 12 wle] A7|zfolo] T3t el o]wlo] #-Lolt}. Z mof é;Aﬂiga’/} 2UsH YR Farsk= v, vl
BAA o EA v A7]5o]o] 5% 9wz = me) W wjet US| mef St ue]
B Bl AAEE o Wols) Uik T o] QEe HEsALHAE 191 mm), meo] ujz
W SR F i U] moke] SAATIL B Foto] Ul meke] & Sal kg to] Hashiu(d
w10 7)o Felol Al Aol Witk HAg A 251-323 mm) HolA FEE A
1.91 mm®| 714 2h2 AAl= e o] ST}

ZsH E& o]F1], B 2 JHAHISS W] ufE FolHo| 4) 527, Nibea albiflora (Richardson, 1846) (Table
W Hoko] S S A FLo] Q) S o) RS SN A 2; Fig. 3; Fig. 5C)

So| Bxsloict shA|ul, 7] ujE Ao 7|2} Corvina albiflora Richardson, 1846: 226 (Type
Apl AHER 2JolS Bt ofellg HE 49 #e) locality: Canton, China).

EZ& ZolH ol S AH JH|o| A =3 5FA] o Nibea albiflora: Trewavas, 1977: 383; Okamura in Masuda
Tl HEo fxy| "W Bz H7|AFo{e) vlnshH et al,, 1984: 162; Yamada in Nakabo, 2002: 868; Okiyama, 2014:
SRR, Woko] vl He] WjZo] SAl4nL Basis 882 (Japan).

Table 2. Comparison of proportional measurements among twelve preflexion larval specimens of Sciaenidae from Chilsan-do Island

Species C?iﬁ?j;ﬁy s CZ;\’ZZ’[Z}EJS Johnius grypotus Nibea albiflora angn‘Z;Zl[Z

Registration number PKUI PKUI PKUI PKUI PKUI PKUI PKUI PKUI PKUI PKUI  PKUI PKUI
816 817 818 819 820 821 822 823 824 841 842 843
Notochord length (mm) 4.44 5.03 191 2.83 2.51 322 2.53 2.70 323 3.04 3.13 249

In % of notochord length
Head length 2217 27.06 2446 2768 2967 3175 2974 2899 3418 3252 3057 31.61
Head depth 3115 29.13 2808 2977 3126 3265 3128 3162 3245 3219 3127 2859
Preanal length 3842 43.80 3939 3869 3923 4262 4093 4050 4126 4461 4369 4542
Body depth 29.48 28.78 3263 3009 2955 3088 2883 3118 3334 3783 3453 29.44
Myomere height 11.28 11.72 12.94 14.30 12.00 15.53 12.26 14.42 1522 166 1278 11.12

In % of head length

Snout length 2426 2735 23.55 1867 2218 2094 2207 2156 2235 2259 2320 2097
Eye diameter 31.27 29.19 5675 4207 3938 3337 4016 4031 3258 4032 4253 48.03
Upper jaw length 4355 4434 4176  49.62 4812 4628 4707 4617 4697 3972 4159 9244
Lower jaw length 4335 38.16 3833 4284 4207 Broken 4189 4082 4190 3951 3804 39.90

140 | The Korean Society of Fisheries and Ocean Technology



36.00
34.00
32.00
30.00
28.00

26.00

Head length (% of NL)

24.00
22.00

20.00
0.00

=

29.00

Body depth (% ofNL)

27.00

25.00
0.00

[ ]
o
* [ ]
a
.
a
n
]
A
1.00 2.00 3.00 4.00
Naotochord length (mm)
a
m]
n
n
I
n - A
(]
1.00 2.00 3.00 4.00
Notochord length (mm)
A
s o
0O m
.
[ ]
0.2 04 0.6 08 1 1.2
Head length (mm)
L]
LS n "
A
] e o
o
0.2 04 0.6 08 1 1.2
Head length (mm)

1.4

6.00

6.00

1.6

A=0M AHEE 2SS, olyY) 55 Atofe] HEf7(xH &

=

48.00

£ 5
8 8

s
=3
>
o

Preanal length (% of NL)
=
>
=3
(=]

g

—- =
oo
= =
S 3

— =
W
s o
S S

—
2
<
o

Myomere length (% of NL)

_._.
e =
g 8

9.00
0.00

60.00

Eve diameter (% of HL)
s 5 2
(=1 [=3 [=3
=1 S S

[}
(=
=
<

—
b
=
S

50.00

S 2
(=3 (=3
o o

Lower jaw length (% of HL)
b
=
S

30.00

b4
a
m] A
]
-l
L ]
- A
1.00 2.00 3.00 4.00 5.00
Notochord length (mm)
| |
L]
L]
. o
[m] A
% A
1.00 2.00 3.00 4.00 5.00
Notochord length (mm)
[ ]
X
=]
A o
ol |
A
A
0.2 04 0.6 0.8 1 1.2 1.4
Head length (mm)
™ A
L] ]
a
X o
L] [al A
0.2 0.4 0.6 0.8 1 1.2 1.4
Head length (mm)

=0

6.00

6.00

L6

Fig. 3. Body proportions in larvae of five sciaenid species collected from Chilsan-do Island. A, Collichthys lucidus; /A, Collichthys
niveatus; W, Johnius grypotus; 0O, Nibea albiflora; X, Pennahia argentata.
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Fig. 4. Preflexion larvae of (A) Collichthys lucidus (4.44 mm NL;

817) collected from Chilsan-do Island. Scale bars= 1 mm.
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PKUI 816) and (B) Collichthys niveatus (5.03 mm NL; PKUI

: Okiyama (2014)2] 4=%7] 7] %o}t F5tio]
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Fig. 5. Preflexion larvae of Johnius grypotus, Nibea albiflora, and Pennahia argentata collected from Chilsan-do Island. A: J. grypotus,
1.91 mm NL (PKUI 818), dorsal view (A'"), ventral view (A"); B: J. grypotus, 3.23 mm NL (PKUI 824), dorsal view (B'), ventral
view (B"); C: N. albiflora, 3.04 mm NL (PKUI 841), dorsal view (C'"), ventral view (C"); D: P. argentata, 2.49 mm NL (PKUI 843),

dorsal view (D'), ventral view (D"). Scale bars= 1 mm.
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£, Tl ek WEulo] A 2k (R
40.32-42.53 vs. HEl: 32.58-33.37%) A o 2 7S H
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Mzmzo] 14 F@ste] Aol S wrh,

5) XIX), Pennahia argentata (Houttuyn, 1782)
(Table 2; Fig. 3; Fig. SD)

Sparus argentatus Houttuyn, 1782: 319 (Type locality:
Nagasaki, Japan).

Argyrosomus argentatus: Okamura in Masuda et al.
1984: 162; Shimizu 2001: 31.

Pennahia argentata: Trewavas, 1977: 318; Yamada and
Yamada, 1999: 97; Yamada in Nakabo, 2002: 869; Kim
and Kim, 2002: 290 (Wando, Korea); Shinohara et al.,
2005: 435.

ZAREE: PKUI 843, 20194 69 8, Hepd™ 3%
o ZAME, St 2
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Okiyama (2014)2} thax 2fol5 H ek o, 2he 1ot
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