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Development of Eggs, Larvae and Juveniles of the Boleophthalmus pectinirostris from Southern
Coastal, Yeoja-man by Chung-Kug Park, Seon-Yeong Hwang', Dae-Hong Kim, Seung-Jun Heo and Jae-Min
Park>* (Jeollanam-do Institute of Ocean & Fisheries Science, Wando 59116, Republic of Korea; 'Jeollanam-do Islands and
Ocean Policy Division, Muan 58564, Republic of Korea; 2Gyeongsangbuk-Do Native Fish Business Center, Uiseong 37366,
Republic of Korea)

ABSTRACT This study investigated the early life history of the Boleophthalmus pectinirostris living
in the southern coastal Yeoja-man and compared the results with the same Gobiidae fishes. The brood
stork used in the study were captured with bare hands in the tidal flats of Beolgyo-eup, Jeollanam-do,
in June 2015. The amount of spawning was 411~11,688, and the eggs were short oval and the size was
1.40 X 0.72 mm. The time of hatched took 91 hours and 35 minutes at a water temperature of 25~27°C.
Newly hatching larvae, the yolk sac had a total length of 3.02~3.31 (average 3.17 £0.08, n=30) mm
and did not eat rotifer. 4 days after hatching, the total length was 3.31~3.52 (3.43+0.07, n=30) mm,
and as the mouth and anus opened, the fish transitioned to the preflexion larvae and fed. 14 days after
hatching, the total length was 5.06~5.25 (5.16 £ 0.06, n=30) mm, and the distal end of the vertebra
was completely bent at 45° and the transitioned to the postflexion larvae. 41 days after hatching, the
total length was 14.3~16.8 (15.4 £ 0.85 mm, n=30), and the number of fins reached an integer of 5 first
dorsal fins, 26~27 second dorsal fins, 24~27 anal fins, and 6 ventral fins, and the transitioned to the
juveniles. As a result of the study, star-shaped melanophore were deposited from the front of the
pectoral fin to the base of the caudal fin, which distinguished them in form from other postflexion larvae
of Gobiidae fishes.
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A =2 of, 232 JE Sof BEFH= Aoz d#EA 9o (Kim ef al.,

E o] & (Gobiiformes) 50|13+ (Gobiidae) A1F= & AlA|
of oF 1894 1,359%0] &4&A 92 (Nelson et al., 2016), &
et g 9 7ol 194 39F 0] EE3HL itk (Chae
et al., 2019). 50| (Boleophthalmus pectinirostris)~= 2+
AFE S UE vIRS LAEH Ao, A, Tk, u|Qk

AR Z 9 W33 (AT, BAY GFRB), AHE GFRB), 3452 (@A,
SRR
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2005; Chae et al., 2019; Froese and Pauly, 2023), %-2|ug}o]|
A Al 5ol defiete] 9 B, A& 4 Ad Ha, 4l
ok, Fob, AR, AL Sof XAlsta 9tk (Chae er al., 2019). &
o= At A THM Ao AASHHA EHoA = ofrt] &
, & Holde gR2 TEshe, vigo YA FE Ay
TtE o] Aolrh= o]Fo|th(Chae et al., 2019). BEoj= ulg
1,500~3,0009 2.2 o|}EA Fa3 A5 Hu gl
o, 32 87 AR, 7|3AF T 2P Qlo] e
o] F7kskal e AR 2T At wiY & THHAPe R
o AAA] w2 Aol HAf askar Stk E3F A9
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35l AAbele ofEala glo] b ATE Fk o
g o3 Agolck. BEola} olgol tg 27148 @
2= 945 Gymnogobius breunigii (Dotu, 1954), 445 G.
heptacanthus (Dotsu, 1984), 0|2 LE Luciogobius guttatus (Kim
et al., 1992), AP35 L. koma (Shigaki and Dotsu, 1974), &
| &% L. grandis (Yun et al., 2008), =8 Y5 Acanthogobius
Alavimanus (Dotu and Mito, 1955), ZX|W5 Mugilogobius abei
(Kim and Han, 1991), A% Chasmichthys dolichognathus
(Kim, 1975), F&%% Tridentiger trigonocephalus (Kim and
Han, 1990), @745 Favionigobius gymnauchen (Jin et al.,
2003), AALE T. obscurus (Hwang et al., 2006), W] Rhino-
gobius brunneus (Han et al., 1998; Park and Han, 2023a), %l

EAAYSE T. brevispinis (Park and Han, 2023b), ZA % G.
urotaenia (Park and Han, 2023c) 5°] 975 3itt #5019 73
< Ryu er al. (1995)0] A4 Qe Fg o= uldtAy
9 220 P YF7F HuEgloy A A aat 4of o
E4o] SistEE 2of7|17HA] FejA] EAof thigt 71491 |
T7F Bastqict weba o] Aol Falet ofRpgto] A4t
= ZEolY I Ax| o] FEEES WSt 27| EAL

£ 85 A2 FANLE s A% SAAE A 7]
2ARE FH5IA} g

ERTETE

—
]
Jiow

oj2f=

re

ol AMEE Fole 20159 62 Ad BAT g
A&k At A 7h2 Al A flof] U} gl JHAIE WEoR A
Attt A ol AFAR ubsto] =g of- = A
AE A, ol a7]= A AF 12.7~15.7 cm (B
T+ 142+1.5cm,n=10), A A% 13.3~170cm (B 15.1+
1.85cm, n=10)F}.

T

F

(0]

Z3YE AAEZ (B mx8mx1.5m) 2715 o] &
3 Ao R ARSSIEAL, 22 20~22°C (B 21+1°C),
HE= 20~25 psu (B 22.5+2.5 psu)S SR 3F e}, Ak
A5 Y8 &3-S MS-222 (Ethyl 3-aminobenzoate methane-
sulfonate, Sigma Aldrich Co., St. Louis, USA) AtHA 2 o}F &
A4 = T2E, HCG (human chorionic gonadotropin)E AY
2|41 94 (NaCl, 0.9%)°l &35t & oJA1%5 10 g 1001UE 7+
SAein] ol 7]ARel] FASIET A4 AL BEE
A 24X FRE BEE Puistel RS, 270 Hoe

g Wlstel 5 Hofl 2ol = HAE Hsio oz} o

7t 970 §7100A4 7H9R AT F 5L o gste] $4A17]
on], ¢& PVC AR © wfo|Z E= A A2et vtk £
A ZT

3. Lhabd 2 XpR|of HEqeE

Wil 11 BQF £22 25~27°C (B 26+£1°0)9, &
Heks Ao A2 (B 22.5+2.5 psu)t FEFHAL
), AaFgS Al dolgelds oFstA siFUT ' 27
= W55 97| (JP V-12BM, Nikon, Tokyo, Japan)Z 0.01 mm

7HA] AL, AT AAEH7 JP SMZ800, Nikon,
Tokyo, Japan) 22 #2  27Aletsth. ARo] ARE &
g T FFE 73 3 5097 7|54t 289 (Brachionus
rotundiformis)S mLg 8~127§A] A=7} H= & ojd 333
P, 73} & 304 7= LHu|ot(Artemia sp. nauplius) H
o qAS B TEAACH, Bot F S0UREE AR
(Lovelarva, Japan)E &F3I3 T AHx o] Fejird #2-2 307
AE st ntFAR v £ eEF71=2 001 mm7HA] &
Fotlar, A dn| s #E F ARPHE 2AX s A}
X o] WLAAE Ji et al. (2020)°]) Wit

AEolo) it Fej= PO R U M2 EREia,
ofgEofl= FRAE 7HA]L Slo] H2MIES 7H Aol
ot We 27)1= A3 1.3~1.5mm (F+ 1.4+0.1 mm, n=30),
@4 0.70~0.75 mm (B 0.72£0.02 mm, n=30)Qt}. &A
6utE]of A dojl AleteFe 414~11,68870 (B 6,051+5,637
7N sict.

r

2. haray 7}

=2 o

r
0

%%0194 F& £ ASRE E& F4517] ARSI (Fig.

A), 7% F 35800 vlidto] FAHUTH(Fig. 1B). 78 £ 1
*l ol o] PP wigte] Z-e I7|2 WA HA]
2A| =719 3t e (Fig. 10), 4 = 1A 35&o= &2
W2l o2 e o] 44270 DetgTh(Fig. 1D). 74 F 2417t
oll= 8AIZ7] ol 98t (Fig. 1E), #@ T 247 3589= 16
AZ719 23R e (Fig. 1F), 74 & 3Atoll= 324127] 9
2ottt (Fig. 1G). 29| 7F S71sHaA 74 5 343 35
2oll= 6441710 Z3t 3Tt (Fig. 1H). 74 F 4AF 102°0=
A7) GG (Fig. 11), 38 3 647k 4080|= Zuj7]o|
3L oH (Fig. 1), #78 & 9AIE 1520l Hinte] d& |
o] Wi2iet gul7]ofl Eetsith(Fig. 1K). d&9] &% Lol
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Fig. 1. Egg development of Boleophthalmus pectinirostris. A: Fertilized egg; B: Blastodisc; C: 2 cells; D: 4 cells; E: 8 cells; F: 16 cells; G: 32
cells; H: 64 cells; I: Morula stage; J: Blastrula stage; K: Gastrula stage; L: Embryonic stage; M: Development of optic vesicle; N: Myotome 6~9
and Kuffer’s vesicle appearance; O: Myotomes 15~16; P: Heart beating of start; Q: Development of long tail; R: Melanophore in eyes; S: Newly
hatched larva. Scale bar =1.00 mm.

4 2Elo] djeo] 42 LAY, 44 F 1247 108 Hol vl dehe 3 e wA R AksieickFig.
g ERlo] iRV FAE] AT Fig. 1), 44 F 14 19).
15

Sol= 67)¢] AT} Kupffer’s vesicleo] BA= gict 3. XIx|0 HEfet
(Fig. IN). 4 3 2147k 40800 = 80| 15~16702 F7}3}
AL, QFEof = A=} o] E, HEofl = H7} Rl o, 1g]
£ US| A BelE7| AFetEA gz =gu)zh st o
Al719ll& Kupffer’s vesicle®] 2AEItH(Fig. 10). &4 & 23
AZE 5080 = ZHo) 23702 F7letaar, Aol ElEgle
o, w27t Yo 2R bds] BEQich o] Al7]ole 4%
uhgo] AlZE A wiF ] ZHE Al 22 ¢lo] TAE L, N
o] A9 ol o2 FEE o] AT oY, M| FHio
AR sl th(Fig. 1P). 73 & 59417t 2580 = A7}
W3S 3 vk AR 2EL 272979 0, Aslato] Whds)
At olle SMAETE ZAEQ T, uto 2 g kg =gn|7t

1) H&tX}0{7| (Yolk-sac larva)

B3}l 2130 U3rtole AR 3.02~3.31 mm (B 3.17+
0.08 mm, n=30)2 o] A< ¢ 20%5 AX|etq L, Yt
FE2 g8 U ou, W= 21 SISITE U] ool &
T7F dob AL, S AFY 43.6%E FES 7Y Y
Hr} gFEof x|stglon, ashl o1& R7t dda s
o} ol SAAET 2R QIgla, BE A Lgu|= 2o
2 Ho 8tk Sz FR] ofgfol4 mEA|=gjn] 7]A
ofgi7HA] g = XZtE o] SIS, = S FIF5tHeH,

24 4= 27~297] (10 + 17~19) G TH(Fig. 2A).

4

Whsheith (Fig. 1Q). 3 5 78A17F 1089= viH| o] &Ho
At FMATTL AL, olls SHAETL B DA 2
Hglou] oy A2t F. IR). £ F 91417F 35

2) H7|Xto]7| (Preflexion larva)
3} & 497 H7|*ol= WA 331~3.52mm (Bt 343+
007 mm, n=30)2 433t {771 RS SEHAL, gt 3



Fig. 2. Larvae and juveniles development of Boleophthalmus pectinirostris. A: Newly hatched larvae, mean 3.16 mm, TL (total length); B: 4 days
after hatching (1AH), mean 3.41 mm, TL; C: 9 dAH, mean 3.65 mm, TL; D: 14 dAH, mean 5.20 mm, TL; E: 22 dAH, mean 6.92 mm, TL; F: 25
dAH, mean 7.63 mm, TL; G: 36 dAH, mean 14.6 mm, TL; H: 45 dAH, mean 16.5 mm, TL; I: 41 dAH, mean 15.4 mm, TL; J: 45 dAH, mean 17.9

mm, TL. Scale bars =1.00 mm.

o] €gHA A7) 7|2 o]ttt ZEIHE HHEH] Al
ZFel R, A5 WSt 7FE A9l o] dF-e-5o| Ity
Qlt}(Fig. 2B).

3) £7|Xt0{7| (Flexion larva)

B3} 3 9dn ZF7]|Role AR 3.54~3.71 mm (B 3.62+
0.06 mm, n=30)2 A& & FAggho] gk FHOZ 3jojz]7]
AL F71AF0 7] 2 o] gstqint. mE| At f18S AJRte
B2 gt g e ejnls B FEo) AZ o] /Jx|ete L, 1e]
A =2juof= 870 (2 +6)9] 7127} EEs it (Fig. 20).

4) £7|X10{7| (Postflexion larva)

F3} 3 1497 F717 ol A% 5.06~5.25 mm (B 5.16+%
0.06 mm, n=30)2 &g & HZTio] 45°2 3| FJojx|H
Al F7|17t0)7| 2 o]ttt 7 ReE A=du] 7|2 = F
A=) 97, AR =ju] 1074, 7RER| =] 12702 WEske

3, mEA=EE 10713+ 7)2 S71ekAnh 7HeA1 =2 1]
ol = wre g | uiR|=n|7} £3}517] AlZFSHGich H =
Fo T 7O ke B VIR =g $EEE
R =2jn| 7|A7HA] JREglen, mejakE Fioe vE
7] A12Fstgitt(Fig. 2D).

B3 5 207 TR0l A 6.56~723 mm (B 6.95+
026 mm, n=30)2 7z} 224 rgu] 7]Z S S
1571, RA1=20] 1271, 7k&A1=8n] 137, 2R =2n] 167}
B+8)E F7etelen, vix| =u]of= 4~5719] 7|27} U
Sttt S AEE 7RISR =] 9F BE, A=) 7]z
Aol J&bstglar, g o] 17]9] §b meFe g 3 &stg)
o, FA=gjn| FHEo|= 227 HEsHGich(Fig. 2E).

23} 3 2594 Z7|AolE AR 7.12~7.71 mm (B 7.35+
020 mm, n=30)2 Z £ A=gjn| 7|2 5= FA =20
2671, KA =2jn] 247, viR| = n] 672 S7FstTh SA AL
£ op7hu] 7 Ko vhy meFo & JAbsgict(Fig. 2F).



F3} 5 3044 TRl A 8.16~9.46 mm (HF 8.64+
0.44 mm, n=30)2 A|15A| =207} £3}s}HA, 379 7|27}
slr] AlFsEIh 23k A JAENY SHLax= A
2L 2AE S, W] BRI ool 7R BYge g Azst
7] A &steiTt(Fig. 2G).

53}l & 3644 7"l AR 10.8~123 mm (Bt 114+
0.55 mm, n=30)2 A|15A=&u]ol= 5712] 7127} F7151
I, ofgigof FAEPY VR HA] Bge] SAaE= N2 F
7¥sttt. o] Al7lolle ERAZNA AAPEE o5ttt
(Fig. 2H).

5) X|0{7| (Juvenile)

23} & 4197 Xoj= AA 143~16.8 mm (B 154+0.85
mm, n=30)2 ZF 2948 Aru] 7|% 2L A1EA=HYu] 5
N, A2 A =2n] 26~277H, RA=2n] 24~2774, vjA| =& 1]
6702 Aol Gt Z|of7]|2 o]ttt FA|=2uH|e}t H
A=gu] 8] Zol= F7)|&po] A7 R} AL, Eol §l=
olA MR =gu]E o] &3f o|FUt BEEHOE &
HHESIGITE o] Al7]oll= =9 97 HE] AFdelA dEL
A sHEA P A HIE HYom, SMAZE 7 AT
T &, R AAF o2 A2kt (Fig. 20).

B3l 5 4547 2)ol= AF 16.4~19.9 mm (B 17.9+1.09
mm, n=30)2 & HAol= A% 24 MAaz7t F2be]o] A
o] AZAE w7 AFsglaL, HeRE RE7kR] SR o]
10~12&9 7124 E o|F1 glglen, mEx=ajn|od= SA
a3 g s ETE ARfste] &9 vhZo] Adojet fARRE 3

B2 WeRE (Fig. 2)).
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o7 A7 leS EHska A AEjolA Y AHdE hefst
7] feiMe diY $E9 27 TsEe AR CoR dotof
oot B3], AdoA ATt F3t AR ojf HsfM= F= 5%
st ool B7] whizell, AulolA AgAgoll ot Jat
ARjo1e] W5 GAZ FEA Q] E4S wEstaL, o T v
W= o] YRt F23lth(Byun et al., 2009). # AF=
ot ARbekel] AAjshe AFelef A B Ao Fedg
< WEstF o, ojde] dFE ZAFS 27I88A 29
LTRSSt

BEY T Feie B2 I o ERE RS
7o, Eol 7hetete A4S 7 R EelflH ¢
Feh= AEoIE BIE 28T BEYT, FEYS, AW
5, A=, UEdAYs, FEREl Scartelaos gigas (Kim

3

etal.,2011)& &2 EH OIS, EAYS, 2o, &7

BS01Q HEd 3 XpR|o] HEHLE 5

A= e oz I FH oA 2ol BT

o] 271 (3 x D)= S0l 140x0.72mm=E FAF
HELG0] 0.94 %X0.64 mm (Kobayashi et al., 1972), S35
6] 1.37%0.69 mm (Kim et al., 2011), YEAZLE 1.30%x0.20
mm (Park and Han, 2023b), A4S 0.97 X0.66 mm (Hwang
et al.,2006), F=U% 1.46X0.61 mm (Kim and Han, 1990), ¥
0] 2.20X0.68 mm (Park and Han, 2023a), 20| Z%E 2.06 X
0.74 mm (Yun et al., 2008), 5| &Y% 2.75%0.71 mm (Kim et
al., 1992), @714= 1.50x0.57 mm (Jin et al., 2003), ZX|%
£ 0.94X0.44 mm (Kim and Han, 1991), ZZu}4-E 2.80 % 0.70
mm (Shigaki and Dotsu, 1974), @45 4.10 x 1.30 mm (Dotu,
1954), 4% 5.40 X 0.96 mm (Dotu and Mito, 1955), Z-A-
3.21 X 1.07 mm (Park and Han, 2023¢c)2 #%o|9 & 37| (%
A= "o, uERE, vEYsE, AnfgE, 9E, 24YsE,
BAFEDG A5, NEAYYE, FEYSE, NS, aES
ool ARt oM, HEL-Fol, AFYS, RAYEEN At

o]Fo FAMIAL ol o] 2t FES Y Y &
T, B3s 9 &ojo FEE] & FFS vIAM (Yasunaga,
1975; Jeon et al., 2002), 53], 722 olFo| wet A&Ate}t A
o1 SAlol mE 14 $-2H91E AT 271940 SelNE
A AAjole] A D AEo] 4R ulAl] thEe) Yy
Hol FABALE AL S oi7do] obd % Rlck(Yoon er
al.,2007; Cho et al., 2015).

501 K3} 28 AT & 25~27°CollA] 91A]7F 35480]
285U, A9 TEF o] (Kobayashi et al., 1972)=
£ 19~20°Co|A 170~175A17k0] AL E It BEoj= W&
Folurh YA 34 B +-20] £ ATl A &
[EQT 2 J3 28 A7RE v wEk A3k =2 20°C 264
AIZE, & 24°C 240A)7t0] &g E|o] 20| F54F 3l &
BAITEE BopA = AL g2 B

Wiy By F SAAE AV £ T 59AT 258
of woll F&Fst7] Az, 4 F 78A17F 10&l= =3
Fof 22 wby mefow ey AlAsth BEYEol
(Kobayashi et al., 1972)= 43 3 99A|7} &of] ZMAET} 3
Ha7] ARSI, v Rel S mope] M4
Z}517] ARt ZA T (Park and Han, 2023¢)+= 16A|327]
o) SOAIZE 30 US| Fue] BN} WA Al
@, WEAHAWE (Park and Han, 2023b)& 644327] o]% 61
AlZE 3042 QHtell R&ksE7] A&t en, AAEYS (Hwang et
al.,2006) =4 & 57AIZF 508 38| FEo Jzsigict. dol
(Park and Han, 2023a)= £7]34]7] 0|5 47417k 308 g R
2ol PULTS} U Qo] SULTA AHEA}. HEo]
£ 29159 TEUFIR} AT 39| 5 Wbl P
$AIOL FAAE BfolN Ao)2 Ho] F & TR
& s

Hee] 271 RERole) 27)9h AHH o= )
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g5l7] gzl o] 22 T2 FIpRtol o] 27 = Ath(Lee
et al., 2013). §3}2}o| 7|15 vt 27 BFFo9] B+ A
2 3.17 mmZ TELFFo] 2.84 mm (Kobayashi et al., 1972),
GHE%0] 3,03 mm (Kim et al., 2011), E24YE 4.6~5.0 mm
(Dotu and Mito, 1955), 4% 7.8 mm (Dotu, 1954), oL
3.55~3.90 mm (Shigaki and Dotsu, 1974), X 45 2.04~2.10
mm (Kim and Han, 1991), €7§%<% 2.37 mm (Jin et al., 2003),
S| 2% 3.30 mm (Yun ef al., 2008), U] E2E= 3.90 mm (Kim
et al., 1992), o] 3.71 mm (Park and Han, 2023a), F=2%%
2.96 mm (Kim and Han, 1990), A4S 2.83 mm (Hwang et
al., 2006), NEAHALE 2.51 mm (Park and Han, 2023b), &4
T 4.10 mm (Park and Han, 2023¢) % th(Table 1). 35 oj= 4E
FEol, BAYE, SNEE, FEYS, AWYE, VEAAYS
o I717}F 3, anpgs, Fu|Es, v igs, o, i
Folgts fAIE e, BAYSE, 995, HAGEYE B3Rt
o] 3717} Zto} Apo|& HGt} BFo19 T2 F=oli} 79
A F27] 9 Aol A7) AR AFEE Blel o] AiE
o= vlfshes 2o AlREHT B3rto] o] 27|71 fARE 24
o FHd 54 vud 43 FEole HE ARENA &
Fol Werhx] wix|=gu]2 AZE o] QI, FH offollA vl
WR7A] o|o| R HA] Wb moFe] SAAET}E X2tE| o] QIgle
, =501 (Kobayashi et al., 1972)+= 0|5 U711 =
o2 FztElo] Uit FHEI (Kim et al., 2011)= &5
FRE A o BT wERo] FAbE o] Qi AT &
Aol TEYSolE nR S BXAX7 Y
oo @iEol= v By, 55Ol WA 2%
© 2 FefH Zpo|7t FREA UEHHLL, BAFole Hlug F F
I o 2A R4 nHEAR] d4=] o] FEF 2jol7}
E= I}, Iopg-E (Shigaki and Dotsu, 1974)2 W] & &
Z ) &, d5k BE B M3, vEEE (Yun e al.,
2008) ™2 i, Ao £ B2, AE 5 &, Hf Foll U=
7 A meFo g2 R ztE] o] 919l e, Wo] (Park and Han, 2023a)
= 5% 7|1A FET njRo] AzEo] it BEol= vl
g 2RSS 2 77 offolA nERE7bA] S AETE

H HeA 2ol & Uretilth
$71xpo] o|PA719F A7]= AT B T 1494 B A
Z516mmZ ZAFR] TEYFO] 73 F 2094 A 6.2
mm (Kobayashi et al., 1972), UEHZGE &
=

of

Z 6.04 mm (Park and Han, 2023b), ZAYE #
= =]

L=

o o\ of

ol

Z} 9.52 mm (Yun et al., 2008), 0] 245
6.60 mm (Kim et al., 1992), @745 £33} T 1444 A

=
= Al
mm (Jin et al., 2003), ZXYE 23} & 2594 AZ 7.00 mm

(Kim and Han, 1991), ¥4 A% 9.7 mm (Dotu, 1954), &4
= A% 16.1 mm (Dotu and Mito, 1955), &AL B3} & 15
A 7% 7.81 mm (Park and Han, 2023¢c) 3t} o| 34X 7= E7)
W5, ATt FABFAL, 1 9] vludk F 7k BFo7t 7t
A w271 WEE % Fhed BE} 44 Mot

Fo144o] A7) A B4S vng A5t BFols ¥ mop
o SALT} Bo) 1ot HEOR AEALen] PRI T
A =u] 7|A7HA] J2bstglon, meRR REo= eyt
t}. BETS 0] (Kobayashi er al., 1972)= oldE], & &, 7144
Lajo] o} &, n|Rof SAAxz7t 2L, = (Dotu,
154)2 5 o] 47, v Zt w o] 47he] Wb moF B
27} Agon, melofe F5o] BRET} ofde, AT Zof
A FEE AT Y= (Hwang e al., 2006)2 B A =2{u] A]
ZH, RS} me| R =gu] 7|2 AR oA SA AT}
T}t EAF(Park and Han, 2023c)= &8 Z5% 7|2 XZ
Aol Sz 7) sy, &g £ n|HE df
SALen) AR TR B WA WY
ZRES w23 ofE AW SULT AV B B
oA TAEALE B WS (Kim and Han, 1991)2 A& S5
of 4= AL, v]F FYH R FHEUYG &

S L2 HEE A, Z0EYS(Yun et al., 2008)2 =9 $F
Z3} 5729 Q7] UR7HA] BES) S 27 HEEH T F
&%= (Kim and Han, 1990)2 £5.9} o] sof WW7bA] 2o
o SA 227 FHEHJL, SIS Jin et al., 2003)2 oFfE,
5, 0, 22 § Hofl U7 RgY] SML2TE HE

oich AFolt vluE FET G FMAT BE Yo7} v]
WA A3, A mopo] o 1 mepe] SMATL 745
weju] Qe welA|=gfn) Z1 A7) HAE O Slo] Fea
ol Aol FEE 4 UUTH Table 2). WEYFol, AT, £
S AABE, WAYS, BAYE, v DYE, wlgEL S
ofot e Yool |4ee] HES FOB o]5 F7]xto]

A7) G Aolde Aol A7) F
2 Zeog Az

Aof o|YPA7|9} A7|= AFol B3 T 4194 B AR
154mm=Z ELFo] 23} & 459 A% 14.0 mm (Kobayashi
etal., 1972), Dol B3l & 40¥4] A 18.5 mm (Park and Han,
2023a), IEAATLE B3 & 5094 A% 8.48 mm (Park and
Han, 2023b), A4+ 35} & 3044 A& 18.4 mm (Park and
Han, 2023c), AAY- T 4594 A& 13.4 mm (Hwang

5 23t
et al., 2006), TELE B3} T 45~5094 A4 16.3 mm (Kim
35 5
=]
B

32 9% 2487

and Han, 1990), 0] &1 5l & 3644 A% 12.2 mm (Yun
et al., 2008), N[ EZLE F3} & 38UA A 10.0 mm (Kim et
al., 1992), @/i4E 53} & 2494 A4 8.87 mm (Jin et al.,
2003), BXHE 23} & 33~3544 A& 10.3 mm (Kim and
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Table 2. Comparison of postflexion larvae melanophore distribution in Gobiidae fishes

Iz
Oph
Al
Ofgk

Melanophore distribution

References

Caudal Ventral Dorsalis Candal
fin part

Dorsal
fin

Cranium  Opercular  Vertebrae

Suborbital

Lower
ja

jaw

(mm)

Total length  Upper

Species

rx
of

Present study

+
+
+

16

5.
6.2

Boleophthalmus pectinirostris

o

Kobayashi er al., 1972

Dotu, 1954

Periophthalmus modestus

Z
Ofo

152

Gymnogobius breunigii

Park and Han, 2023c¢
Dotu and Mito, 1955

7.81
16.1

G. urotaenia

Qi
ol

+
+
+
+
+
+
+
+
+

Acanthogobius flavimanus

M

Park and Han, 2023a
Kim and Han, 1990

11.8

Rhinogobius brunneus

=
2
e

747
6.04
9.10
6.21
7.00
9.52
6.60

Tridentiger trigonocephalus

Park and Han, 2023b
Hwang et al., 2006
Jin et al., 2003

T. brevispinis

T. obsurus

Favionigobius gymnauchen

Kim and Han, 1991
Yun et al., 2008
Kim et al., 1992

Mugilogobius abei

Luciogobius grandis

L. guttatus

Present: +; absent: —

Han, 1991), Zopd-& 23l & 14~2694 A% 8.1~14.7 mm
(Shigaki and Dotsu, 1974), &% 2% 18.3 mm (Dotu, 1954),
EAZE AAF 18.1 mm (Dotu and Mito, 1955)2 ©|PA|7|= &

A, EnELE, vEYSE, Y= EZ}”"E 1’!—“]’” q
Ao} Wetm, WEFol, Wol, AHYE, BE
stgon, IEHAYEED =3t 37| 95 P:°1 e
A= @Z%tﬂ—‘: n]ILUl—‘: U]ILU]—‘:’\é—7HEg-

zfofe] FH% 52 ofelel] o9 AL B
£ ol v nE ZAFET FeA Kol B BTt F Aol
AT BE Y97 M3, ¥ B ZHAE} 7M1
o] QR meA|meju] 7147 AakEo] glo] ThE WRol
3} o7 37|21 57 B Aol7h FEEE EAS ehy
o} Selutet gtolis AAA 02 ol S HE YRolRT} Bol A
gt glom, 53] Ferh SARE dAEel, 2RLEYFol
o that 271 8BATE FEEA shot ol 5ol e A%Hlel A
77} asit.

o (o]
pl -

o] A= Faliet oAbt AAlsl= BFo1Y 27BBAE
TESAL I AAE T2 HEoH o /RS Aol S HlwEHG
th Ao ARgH ofu]i= 201549 69 Ad g Ao A W
oz ISt AFFEFRS 411~11,68870 92, Yo Z-2 €}
AFPoF F7)= 140x0.72 mmtt. =& 25~27°ColA B3}
AIZEE 91A17F 3580] A Ert. £33} A% d8Rtol= A%
3.02~3.31 (BL 3.17£0.08, n=30) mmE ¢3-S 21 9z
ol A= otA gttt £33 T 4YA o= A 3.31~3.52
(B 3434007, n=30) mm=E Y7} FFo] FeHA A7)z}
o|7]2 o|Yst¢laL, HolE AFstict #3F £ 1444 W%
5.06~5.25 (B4 5.16+0.06, n=30) mm= 3 Yot THHo
45°2 R3] Flo|AHA F7|&po7]| 2 oSt K3t F 4]
AR AR 143~16.8 (B 154+0.85 mm, n=30)Z Z} |7
0] 7|25+ ASA =R 571, Al2FA =21 26~277H, HA]
Laju] 24~277), viA =] 6742 ol GBPHA 2o)7|E
o|gstgict. A+ AT F7|Rfol= W RYY SAMALT} 7REA]
v ¢ZEE meR =] 7|x7HA] J2tEe] glo] & %
Foli} ofF F7|Ao1 &3 FEA Y Afo|7t FEEH AT
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