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Morphological of Development Eggs, Larvae and Juveniles Gymnogobius urotaenia in Hwangbocheon,

Korea by Jae-Min Park and Kyeong-Ho Han'*

(Gyeongsangbuk-Do Native Fish Business Center, Uiseong 37366,

Republic of Korea; 'Fishery Science Chonnam National University, Yeosu 59626, Republic of Korea)

ABSTRACT This study compared the results of observing the early life history of Gymnogobius
urotaenia, which lives in Hwangbocheon Stream, an inflow stream on the east coast, with the
differences between fish of the same Gobiidae fishes. In May 2022 and 2023, fertilized eggs and brood
stork scattered under rocks were captured twice in Hwangbocheon Stream. The spawning amount
was 827~1,540 and the orchid was a elliptical in shape with a size of 3.21 X1.07 mm. The stage of
ovulation observed in the laboratory was 16 cells, and hatching began after 193 hours. The breeding
water temperature range was 18.8~19.3°C. Newly after hatching larvae, the yolk sac with a total length
of 3.84~4.33 (average 4.10+£0.17, n=30) mm, and the anus was not open. 6 days after hatching of
incubation, the total length was 5.32~6.11 (average 5.67 = 0.25, n=30) mm, absorbing all egg yolk and
transitioning to the preflexion larvae, ingesting food, and developing a keynote on the tail fin. 15 days
after hatching, the end of the urostyle end was completely bent at 45° with a total length of 7.33~8.52
(average 7.81+0.46, n=30) mm and transitioned to postflexion larvae, and melanophore developed
throughout the body. 38 days after hatching, the total length is 22.1~26.1 (23.8 +1.36, n=30) mm and
the number of fins (6 first dorsal fins, 11 second dorsal fins, and 11 anal fins, 12 ventral fins) is all the
number of fin base became integer and transferred to the juvenile. As a result of the study, it was
possible to distinguish the melanophore of postflexion larvae of G. urotaenia from other postflexion
larvae Gobiidae fish in that they were distributed throughout the body of half the body and tail.
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A 2 21017] 0|7 GANA F TRl F-&3 FHo| Hr|& T}

(Kim et al., 2021).
o\Re] AT AR Wel U AFL 712 AEHH  FH|R Gobiiformes) FHITH Gobiidae) ol A A7
ATEA Lol FI}sto] Jojo] EAS 7= X o)7] A7t 1894 1,359%0°] &3A o™ (Nelson et al., 2016), -2t
Az AR Fo| 1{AQl FHo| W@ HTh(Fujimura and 2t & 2 7|l 194 39%0] BEdh= Aoz dEA A
Okada, 2007; Kim et al., 2023). 4 o]£9] AL Fej7l & T} (Chae et al., 2019). BAFSE olFE= U5 Gymnogobius

ARt & AtoloA = TAE o] A] 7o) ZfolE Hol7|& 5t
(Kim et al., 2011), o]#3+ EAL Fe)r}

breunigii, S3)'2T=
HesHA SRlE=

urotaenia7t EHA o,

A2 29]: SRR (AT, B S (24
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2005; Chae et al., 2019).
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G. taranetzi, ARBAT G. petschiliensis,
BYUERATL G. opperiens, NEAT G. macrognathos, A G.
o] & AT YU AFEE
Z3HE A Abel] Eaxshn] WEA| G0l A A3} (Kim er al.,
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Fig. 1. A collected Gymnogobius urotaenia collected in Hwangbocheon in Uljin-gun, Gyeongsangbuk-do, Korea (A: habitat, B: spawning

ground, C: adult fish).

Sl ol A 2143 AT DS Do,
1954), A= G. heptacanthus (Dotsu, 1984), 0] &
gobius guttatus (Kim et al., 1992), OFLEE L. koma (Shiogaki
and Dotsu, 1974), 20| 2Y=5 L. grandis (Yun et al., 2008), &4
W% Acanthogobius flavimanus (Dotu and Mito, 1955), T
£ Mugilogobius abei (Kim and Han, 1991), 895 Chasmich-
thys dolichognathus (Kim, 1975), &% Tridentiger trigono-
cephalus (Kim and Han, 1990), E7/1%4%

nauchen (Jin et al., 2003), AAL=E
2006), 8] Rhinogobius brunneus (Han et al., 1998; Park and
Han, 2023a), WEAARAWSE T. brevispinis (Park and Han, 2023b)
ol AFHUT A7 BATFY| 27| 8= AFEA| &
gon, BT FAAFATF, FHERAT, AFAT 4 22

& Lucio-

Favionigobius gym-

T. obscurus (Hwang et al.,

AR o] B25}7| %2 5o (Chae et al., 2019), 27| AL AT
€ olEY AHEH, BRdHY 7|x2Aiz &RE 9% Fad A
Tolet weka o] AtelA= Faiet f4 6}73_,_ % ol A
Ashe HATFY 27|PBAE st 2AFEY S |

L ol gt

Mz oo
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1L AESE 2 5 353

E Jo) AFRE A= 20229 59 6¥3t 20234 5¢Y 24
230 A AE LA 714H X3 FEANA AR 2
& JAreE 7k2 20cm, AlE 15cm 37]9) BFS 27 ofefio)



Bate 42t Ao 2ute] (A% 8~10 cm)E A8 T (Fig.
AN % 30~60 cm F &9 EAbo] v|a A oA
F2X oA WA I (Fig. 1B), GT1AE 28k 3 310]9
S 98 271 5 L ZF R A=gn) V|2 = 5 ¥

AHE +ATE A A s =22 (Formaldehyde
20%) 894 20 ppmAET FER 28)19 oFgsiglen]
22 18.8~19.3°C(H+ 19.0£0.35°C)o|A H3}HTt. W
A BEE uhglo] AU £HBE Bl T AR (Nikon
SMZ18, Japan)°ll -2+ F4EF Zx =2 SAE Al 234G I
27] 24 skich Aol Bl 23} T U T4 olFx
B @4 €Y (Brachionus calyciflorus)s 4~57§A/mLE 1
d 23] FFSHHIL, olF el wet LEH| ok (Artemia sp.
nauplius) ¥-3F A& 4~570A/mLe 1Y 23] FFatH o, X
0]7] o]d) Zofl= YsATEd (Blood warm, Hikari, China)S
SESTRTh Ax| o] FEf RS 1~59 7 0= 30mt 4 nh
A MS-222 (Ethyl 3-aminobenzoate methanesulfonate, Sigma
Aldrich Co., St. Louis, USA)Z o3 & AXdn|ZF o2 0.01
mm7bA 27] 24 9 ged 548 BEsgen], 4Ho] 3
B FE-2 Ji et al.(2020)°] whEict.

2 &

i«
:
&

517] $15to] uke] ofol A A AR ofn] e
As-Bd 55 WSt FH= w7t Hokl 2 g3
IS £3 Fo2 G2 P e, wo] A 1tHo] |
A golA At & AAE FEAE 1 AlsA=gu] 7}
AR 2FYer He vhdo] Qe A, ZER=2in| 7]A
AR Fe WEo| I BHS Berh Aueu] /| &
= SAEHY VILT 1271, RA=29] T 11712 732 71X
=1 (Nakabo, 2002; Lee, 2010)3} ¢JZ=7Z+(Kim et al., 2005;
Chae et al., 2019)& FHES] & A oA AT ol HA
T2 54T (Fig. 10).

2.4 37| a2l EX

ANZE vke] opefo] Ak HA G FAR ] AR 827~
1,5407 (n=2, B 1,183 5047t} =AThe] e 71 A
TPOR o] THE| B2 glo] b ol wHo| H2}
wo] Sl MR 0|0, W] 32~4070] /71 9L
Atk AT (n1=30)9] F7]E= A 2.44~3.64 (3.21£0.35)
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mm, &% 0.97~1.27 (1.07+0.09) mmA 1, 72 I7|=
0.12~0.28 (0.17 +£0.06) mm .t}
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n
0

A & Aol A TEH A dAE 164|327] (Fig. 2A)
2 1AIZE ol 324127] o DeFR L (Fig. 2B), 2A17F o=
64X327] (Fig. 2C), 3AIZE Foll= 128X 227]0] E3t4iTt. 44|17k
Foll= 7] (256X Z 7))ol 8L (Fig. 2D), TAIZE $oll=
7)ol Dot 2™ (Fig. 2E), 10A17F Sofli= gl 7] (4% =27]
tiH] 30.4%)° 23FST(Fig. 2F). 15417F 3082 Foll= F71d
171 (52.1%)° 3L (Fig. 2G), 17A17F Fofl= E71dHi7|
(90%)°ll B8tk (Fig. 2H). 18A17F o= Y57} H2f= 31,
20417 Foll= wiAI7F FA3 = QAL o] Al7]oll= 5~67]2 ZH o]
srarelsich(Fig. 21). 25412 308 POl vzl wasigia, o
27} FAEJ S H (Fig. 27), 33A17F Fof|&= Kuffer’s vesicle©|
ARSI o A7le] 28 S 11~13712 Z719ich Fie.
2K). 41A17F 308 Zof= Kuffer’s vesicle®] £AE S, 7z
7h Wt B 7] A&t o] Al719] 24 4= 16~187H
2 F7FsFATH(Fig. 2L). 44X Soll= wijA|e] 22 9lo] g
R, wolle A=7E B3] AlZkstqiTt. o] Al7]19] 24 4=
€ 23~25712 F7LekATh(Fig. 2M). 59417 308 Fofl= A
o] ol FALEA WASNAL, vielol w7k wsioict
(Fig. 2N). 70417t 304 Foll= woll SMAE7}F 2261l L, Hl
A tfFgol SMAxZTE Z2SEGT(Fig. 20). 88A17F 308
Sz ol SMAE7F ZA AL, viA| 9] 5 FHat ot
ol ulT7] Ao o], FHEo] WekelsiTh(Fig. 2P). 98
A2 308 Folke vho.2 1 8 4] sl i)zt el
2, ol BRHYE theo] $7E 112 P25kt Fie.
2Q). 116A17F 302 Foll= v Refo 2 AZEYY SAL2
7 A mepe 2 e, Haele 1709] et we
stgon, wE|REo= o] WSt (Fig. 2R). 190417 &
e & AA o SAaz7 RS, of " obrtw] SR
&, 3% floll= H2FsIATh(Fig. 28). 193413 Fofl= 7317t A
ZFE|QLAL (Fig. 2T), 195A17kel= 50% ol #3171 gz = gle
™, 198A|7toll= B QA 9] £37t = =i

4. XIx|0] e

1) LHEEXI07| (Yolk sac larvae)

B3l A5 zpol= HA; 3.84~433 (B 4.10+0.17, n=30)
mmZ Bl W8S 2w 99, Q3 o] wEsil oy
P2 A FEjA] FYTh o g o]Foly ArHuls F
Zo| A RE P ol SHEEZRA] WSt SAALE YR
A BmoFE Jebla, M SRR, 3 Yo g5 A== 9%
o, opytu] QRN FEI 22| & 7|AFRES wet o]o]



Fig. 2. Egg development stages of Gymnogobius urotaenia. A: 16 cells; B: 32 cells, 1 hrs; C: 64 cells, 2 hrs; D: Morula stage (256 cells), 4 hrs;
E: Blastula stage, 7 hrs; F: Early gastrula stage (30.4%), 10 hrs 30 mins; G: Middle gastrula stage (52.1%), 15 hrs; H: Late gastrula stage (90%),
17 hrs; I: Embryo formation, 20 hrs; J: Development of optic vesicle, 25 hrs 30 mins; K: Appreance of Kuffer’s vesicle, 33 hrs; L: Disappear
Kuffer’s vesicle, 41 hrs 30 mins; M: Formation of eye lens, 44 hrs; N: Middle trunk in melanophore, 59 hrs 30 mins; O: Black pigmentation in
eyes, 70 hrs 30 mins; P: Appearance of xanthophore, 88 hrs 30 mins; Q: Development of pectoral fin, 98 hrs 30 mins; R: Development of mouth

and air bladder, 116 hrs 30 mins; S: Melanophore in cover whole body, 190 hrs; T: Hatching start, 193 hrs. Scale bars = 1.00 mm.

A Pk, e F FFdolle Y7 2] SALE 4747
UL, 5 FHolls 470 SAAEZ7F AISHThH(Fig. 3A).

23t 5 194 Gl A 3.97~4.59 (4.31+0.18,
n=30)mm= F-2 AT FEA UYL, FES ERey
Ho|gF2 A AUth ST E= HE FFY ARE, 1Y
71ARE Eofl MEA J2EALL, WR7HA] Be 2 JAE
A Sz B He= TS GOt S LxE SHLE
FHo R F HIt 55, ol Zol FJ&Fsksich(Fig. 3B).

23l & 344 U3l WA 4.43~5.28 (4.81+0.26,
n=30)mmz o} gL e H} Zo|7} HojFa, FtetEit
A& Roole SMaz7 sy, I3 o dob )%
I, Hol Y S5 WEER gt YA FMLE=
EXZ U7 HolA 55 AvtE o2 JAEh mEE 1A
L mgo g E3lsty| ARttt (Fig. 30).

2) M7|Xt0{7| (Preflexion larva)
73 F 6dA A7|Zol= A 5.32~6.11 (5.67£0.25,

n=30) mmZ o] BE LA A7]xol7|2 o5y
2, Ho] 43 Bl FUHUT}. WA YAE BEH Te)
2 54 Pz 7R 7 HuA AFetech. PR o
RrolE Y25, o Fua ool wastert 1Y)
AREAA 5 Zoz AREYY SARTE ofojNuA T
gotgirh. meAmejulol 7127k wEsr) Az Fig.
3D).

3) &7|XI0{7|(Flexion larva)

B3l 5 134 =7l A% 6.38~7.19 (6.77£0.23,
n=30)mm=z ©] A|7]ol= 12| TRE0] YZ = Foj%|7] A]
2Lt A F71AF0 7|2 o]t int. e offiZoll= 6719 7]
Z27} sk, A= v ¢t RA=gu]7t £3}st] A&kt
Aok 2] 7| ARET F Fofl o]olHY SMAZE ThA] £
Eo] 7R Bge s Wdsiqlal, &g & SRl o7
o] ZAAZO F Hof JHEHJY SHLZE 672 F7HHA
t}(Fig. 3E).



Fig. 3. Larvae and juveniles development of Gymnogobius urotaenia. A: newly hatched larvae, 4.10+0.17 mm in total length (TL); B: 1 days
after hatching (DAH) 4.31+0.18 mm in TL; C: 3DAH 4.81 £0.26 mm; D: 6 DAH 5.67 £0.25 mm; E: 13DAH 6.77+0.23 mm; F: 15DAH 7.81+
046 mm; G: 17DAH 9.28 £0.56 mm; H: 20DAH 10.7+0.81 mm; I: 24 DAH 13.2+0.81 mm; J: 30 DAH 18.4+0.93 mm; K: 38 DAH 23.8+1.36
mm. Scale bars = 1.00 mm.

4) 27|x}0{7| (Postflexion larva) 3t & 1744 £7)"ol= HA 8.52~9.87 (9.28+£0.56,
B3l 3 1594 T7|A ol HAA 7.33~8.52 (7.81+0.46, n=30)mmz 2oz AZE| d FAL=gn|g X =gy,
n=30)mmz 2| THFo] & 45°2 A3] JojA WA & A=Y BYHJL, A=Y 72 2= 1R F
7|1Zpoi 712 olgstiet. TR =ejn|et RA| =] 7|27} W 7¥stl e, AlsA =27k £3l517] AJZtstieh. 22z =g

StHA ZF 2 Agn| 7|2 = S =] 87, 411 0] 7|z A=Y SNALEE offjZ o2 |A Ayt
2n| 97, R =2fn] 1470 (7 +77/H= L2 S (Fig. 3G).

= RYA=u] 7|ARE Fof J&E Ao] me AFY 7]X B3} 3 2094 T7)Rol= HAA 9.90~11.8 (10.7+0.81,
Al ol fIAstE A TEstleh. B8l Ao s JAEY n=30)mm& A1SX=u|dl= 5742 7|27} wrdstHA af
W SAAEE me £ R dBEE Aot SR =gu] A oz JZgo] 9d ASA-Hu)7} EeEgon, x]LaJn]

A7) PR E A WAL, FF0) BYRG WL 1% Sk 112 SIS0, SULEE R 2 )
2 ohs ARE TAAZA AR B A DANAT B Eo] i AT, BE AU AT A9jetT
(Fig. 3F). £ 8 ARl SAL27} Rshgch me A en) vz W%
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258 HEXHEI -

fol

r

HY FALELE 927} olghEe] mE ARt of A)7]o]
= |27 2aks}7] A2kt Fig. 3H).

23} 5 244 7)ol AR 12.0~142 (1324081, n=
30)mms 7} 298 Asejn] 7)% 4= A2SA=n)7H 107}
2 2715190 2ele] FHls 1 HUgon e, & o
Bro) Bejo] AAEYH SR 1AW 5 Z, B 4
F, W) 2, 2] 71430 7K meFo.R Lol ATt (Fig,
3D).

23} 5 3044 7)ol AR} 173~19.7 (1844093, n=
30) mmz WA =ejulols 10749) 7127} wes, S5
FASEA Hiero] Feteb| S whEsc ST ool
2he ojuo] Wrerslgl, Ho] 43 A offelo] EEHUT 5
MaZE SubRe] 5 Zu} me] 7| MR Ee] 4749 wo] A4

AL, mel=n] A BFele 1709 W Feel &
AE7) Hdst AT (Fig. 37).

=

5) X|0{7| (Juvenile)

H3l & 3894 x]oj&= AA}F 22.1~26.1 (23.8+1.36, n=30)
mm 2 $918 ALu] 7|2 41 AISA=H0 67, 25
A=gu] 1A, RA=Ha] 117, A =2v] 12702 Fof &
SHA X|oi7)2 olsystart. M RET} A1 A mefn] el
Aol Ugrbx) mopo 2 YAEAY SHAEIL Y w
oz wesilet Al ASA=gu] 7|2 QRET} HA| =g
o] 7|2 AIRHY, mEjR| =] 712 AR QREelle 189
o P2 H SHLZT}F Q2SI TH(Fig. 3K).

Kl
1]

BAT ANPLE SFRNARY vhris QEE B
SelE g, ARgAE THo| WAT e vl ofdfe] A
ST AT ol BE FEol AREL F, o) ol
A= Ao 2 dHA 9loH (Kim ef al., 2005; Chae et al.,
2019) 7L o} && FRA|A Abdste EAL 22 7|5 A
A5l WEAAYS (Park and Han, 2023b), AAYS (Hwang
et al., 2006) T3 AT 7g7ho] RAbE vielE AR
A 59 FEHNA= AREEEFY ofn|et o] A Y
7] stgon, BAFE AAYEY ARM71¢E AT
ALY AR 827~1,5407] (n=2)2 2 WEoj1} o]
=9l Hoj(Park and Han, 2023a) 1,872~2,4967l, IEAAYE
(Park and Han, 2023b) 1,100~2 2507}, 445 (Hwang et al.,
2006) 16,000~18,0007l, 9| &Y= (Kim et al., 1992) 357~856
A2 BATe) Ao nEYELEY Btey UE 2UEE
Folle 71 Ach. 1 AT S| BAT Arekpe N2 23

AT ¢ FH= 1 Bdg o= niEgsE, 20
ML, dojoF fARHIE, 7545, ZA%S, d3%s, ¥
AALEL 42 e o2 o] 5 Bt

HBAT @ 27| (A x D)= 321 x1.07 mmZ UEAS
= 1.30x0.20 mm (Park and Han, 2023b), AAYE 097 X
0.66 mm (Hwang et al., 2006), F28% 1.46x0.61 mm (Kim
and Han, 1990), 2¢] 2.20 X0.68 mm (Park and Han, 2023a),
Eu|EYE 2.06%0.74 mm (Yun et al., 2008), F|EYE 275X
0.71 mm (Kim et al., 1992), 704= 1.50 X0.57 mm (Jin et al.,
2003), A L= 0.94 X 0.44 mm (Kim and Han, 1991), Zo}y-%
2.80%0.70 mm (Shigaki and Dotsu, 1974), &% 4.10%x1.30
mm (Dotu, 1954), ¥ELE0] 0.94 X 0.64 mm (Kobayashi et al.,
1972), &%= 5.40%0.96 mm (Dotu and Mito, 1955)2 HA]
ol & 27| EHEY EEYEEY Agton, o] 9] H]
W3 FEo|T o FHEo Tt

T2 ofFol et YEatet A S oE A

t}(Yoon et al., 2007; Cho et al., 2015). 20224 5€¥ 6Y, 2023
| 59 2] AFE FEHY FEY DA 16272 =2
18.8~19.3°Col A 193~198A]7ko] 22| ich. 5 ket 2
SR W ol o] AebElE el St 271Ae) ATt
2 astekn Yt

A B F SARE SHAT]E 16KIE7] o]F 5943t
304 HiA|S] FHHRO] SMAZTF JASH7] AJAFSERAL, 2
F=olat o 72l RIEHA Y-S (Park and Han, 2023b)- 6442
7] ol 61417 308 SHo] WRs7] Azien, ARTSE
(Hwang ef al., 2006)2 57 & 57A|17t 508 mE| R Hztst
%ct. "of (Park and Han, 2023a)= Z71'gHl7] o3 47417k 30
£ WY REo] FALEZe Wk QIR SAAZT} 3RS
ok BAE viA| Y S RERE SAaz7 IR HojA
H| 23 g5old} o 5T W RYjoA 2ol & Bt

AT A7) BapAte| o] A7) Aoz vl s}y
ol gho] 22 F F3Ato]o] 27]% Zth(Lee er
al., 2013). B3}&po] 37)= HAF FHHE 4.10 mm= 7
EAAYE 2.51 mm (Park and Han, 2023b), A3 %5 2.83
mm (Hwang et al., 2006), 55945 2.96 mm (Kim and Han,
1990), @o] 3.71 mm (Park and Han, 2023a), 27| Z2%4% 3.30
mm (Yun et al., 2008), U] &Y% 3.90 mm (Kim et al., 1992),
S-S 2.37 mm (Jin et al., 2003), ZXTE 2.04~2.10 mm
(Kim and Han, 1991), Za}g% 3.55~3.90 mm (Shigaki and



Dotsu, 1974), 945 7.8 mm (Dotu, 1954), TETE0] 2.84
mm (Kobayashi et al., 1972), 2%% 4.6~5.0 mm (Dotu and
Mito, 1955) At} BATY Bojrle] 27)e Iss) BAYs
wo} 2ok, ole) HlELE YRl ol F FEAA] A A
o BATE HRG 2 YRolat olfe] £4% A7)0 25}
Ao} 271 AYH oz AN E AT uer Lol ujeahs
Aoz Az

o= AttA|7]o] wet thE HMAFES 7= 2er &
A Uoh(Kim er al., 2021). AL AAFE 2 3t 2 Ao
£ AAbshe wbd, AAol9] Yo 7t FRI AF AHFE vl
WA e ZolE tiFes ik WAATS Esta gl
(Ware, 1975; Kim and Zhang, 1994). 1~4¥9 945, 4~6Y
AT, 259 BARE 5 BolH ZolE Aksks F5o] H
5~79 Wel, 5~89 AABE L VEARYTE, 6~89 DAY
5, BEYF] U BAYF 5 2oI5
FEo] R3} A5 Aole] 7|7k AL AL Aol e B
Eoj1} o7 o] HAIAZE o7 AZIE T (Dotu, 1954; Dotu and
Mito, 1955; Kobayashi et al., 1972; Kim and Han, 1991; Jin et
al.,2003; Hwang et al., 2006; Chae et al., 2019; Park and Han,
2023a, 2023b). T3 o] 3 HA KL HejREX|otat o] F
(Kim ez al., 2021)14 22 Fd& HP oY BE o} FoA 3f
FH= Aoz 57| ofzem o]} o WA=k tigt A+
L 9 Tt ol R U0 B HE A7 Wad Aow
Azreey,

F71%0] oA A7) BAT Rk F 15U AR
781 mm2 2L FEol3} o5l WEAFYS Rt 3 3527
Z%F 6.04 mm (Park and Han, 2023b), AR YE H3} & 38¢
A A% 9.10 mm (Hwang et al., 2006), F&45 £33} & 20¢
A A 7.47 mm (Kim and Han, 1990), o 13} & 275 A
ZF 11.8 mm (Park and Han, 2023a), 20| 23-% 2 )
A% 9.52 mm (Yun et al., 2008), 0|25 X3} & 18UA A%}
6.60 mm (Kim et al., 1992), @745 F3t & 14U4 A% 6.21
mm (Jin et al., 2003), ZXUE B3} & 2544 A& 7.00 mm
(Kim and Han, 1991), €985 A% 9.7 mm (Dotu, 1954), &%
eo] B3l & 2044 A& 6.2 mm (Kobayashi ef al., 1972),
AE % 16.1 mm (Dotu and Mito, 1955)2 o|3JA| 7= &
WEI fASIET, T 9 W § Fhed BT b @

A7lol) gLt 271k BERE BAYEY $AEHS
,NEAAES, @GS, 2585 olEn 2oy, o9 Blw
tF 7k e BAF7E 7P 22 32718 UERTH(Table 1).
7120 A7) FejA 54 wlugt 23 BAs 19
Y 712 AR A A7 dEskgla, e 2 nyE R d
5 Adstar A= AZE7HA] FHEE &

stgon, F5o] BRES et HF ofhE A

riu

X
Ar
2
]
-
2t
u)
o]
o

it

2 f
o

5 o
2,

2

rH

it

2l

R S

BT L Y RHROf e 259

7h AR & AAo] JAstth 22 & o7 EUE (Dotu,
1954)& 5 Fof 470, v Z3} ng o] 4719 Wby =of SAY
227} YR, HEols F5o] EREL ofdE, M2E &/
oflA BEE Z2 7} o7 WEHAEE (Park and Han,
2023b) & FE v Eo SHLxrF WEEGL, vy
AT A =] 7|2 AR 27 BEE
o A8EE (Hwang er al., 2006) Hi | =2{u] A2, n|g R
o mejA|=gjn| 7|2 AZH oA S 27t Al dof
(Park and Han, 2023a)= Al25A=2{n] & ZR|=gn| 7]=
QAEE, S RRAA 5 AFYES U2t EF2Fes SALT
7h ARl QUGlaL, mEet me| R =ajn]| 7]2 AR oA e B
ZEo] Fupth $7]7to] A7) AL RE X7 thEA YE
U FEA Q1 Afo]E ESATh(Table 2).

UEAALS, AAYS, Yo, 9952 HAFe 22 53
ot FUsH ] EEdh= T22 o] 59 TR A7) ZAA
23 92 5 FEA Aol AAo] Al7] F TS R 7=
Aw7tE Aoz BzHEr

ZJo] olFPA|7|et A7]= FATF 3} £ 3094 A 184
mmZ 22 Y5} o7l UEHAYSE F3F £ 5044 A
Z} 8.48 mm (Park and Han, 2023b), AA4LE H3} & 4595
Z1%F 13.4 mm (Hwang et al., 2006), 4% F3 & 45~50Y
A A% 16.3 mm (Kim and Han, 1990), @o] 23} & 4047 A
%} 18.5 mm (Park and Han, 2023a), 20|2%4E H3l & 364
A AA 12.2 mm (Yun et al., 2008), 0]
A% 10.0 mm (Kim et al., 1992), S714E £33l & 2447 A
Z} 8.87 mm (Jin et al., 2003), EXLE B3} & 33~354%] A
ZF 10.3 mm (Kim and Han, 1991), Zupyd-%E B3l S 14~26Y
A AA 8.1~14.7 mm (Shigaki and Dotsu, 1974), 945 %+
18.3 mm (Dotu, 1954), HEFFo] 23t T 4547 A% 14.0
mm (Kobayashi et al., 1972), =245 A%} 18.1 mm (Dotu and
Mito, 1955)2 o|3A]7]&= HupdERT =31 0|9Q] v|w3et £
S Jhed AT 71 Wk 37E Wol, dETt Ak
KL, o] vt F 7kt HAF7F 7P 2l

Hel

5T

r j{n
Jz
foly
ot
£

st o S5 AolE HYoh 73t A
T &po] A7) U5 (Dotu, 1954)7 EAE (Dotu and Mito,

o], 370719 FHLE L2 Y= HE
€ R dRE AQsta SR =2u] AFY7A] TRk &
Al 2R A, F50] B weh 23 ofE dite] &
ARl BE3h= HolA vladt PHoF} AFEL F7]7k] Al
7l YA R T2 o Je 54E vEhleh vt A o
e, 3, 71 ol Bt SR RolRIE A4star 9l

on, 53] FE7t FARE ARFFAT, FHEAT Sl ot A
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Table 2. Comparison of postflexion larvae melanophore distribution in Gobiidae fishes

Melanophore distribution

Caudal

Caudal

Dorsal

Lower

Total length  Upper

Species

References

Dorsalis

Ventral

Vertebrae

Cranium  Opercular

Suborbital

part

fin

fin

jaw

jaw

(mm)

Present study
Dotu, 1954

7.81
15.20
16.10

Gymnogobius urotaenia

+
+
+

+
+

G. breunigii

Dotu and Mito, 1955
Park and Han, 2023a
Kim and Han, 1990

Acanthogobius flavimanus

11.80
747
6.04
9.10
6.21
7.00
6.20
9.52
6.60

Rhinogobius brunneus

Tridentiger trigonocephalus

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

+

T. brevispinis

T. obsurus

+
+
+
+

Favonigobius gymnauchen

Kim and Han, 1991

Mugilogobius abei

Kobayashi et al., 1972
Yun et al., 2008
Kim et al., 1992

Periophthalmus modestus

Luciogobius grandis

L. guttatus

Present: +; absent: —

BT a9 RHxlof HEfHY 261

T Q) hE] F5 oI5 i 27 BTAL AR 52
Fe7] 91 A3l A7t Baster,

2 o

B Ao e Bt 4UH FrA Ak AT
Z7|RWBALE Pt TER AE e YEoidt ojRE
2o ¥-g wlwatgitt 20229 2023 59 23]0] AA A
oA vt¢] ot AbgtE AT} ofulE TG Al
827~1,54070¥ 1, G& Aetdg oz F7)1= 321 x1.07mm%
o} A7 A TEE A GAE 16ME7| AL, o] F 1934]
HEE H37h ARE T AR =2 H 9= 18.8~19.3°CAT
B3l 23 Usitol HAF 3.84~4.33 (B 4.10+0.17, n=130)
mmZ 92 Z2E3 QI 1, 2 EE A gttt £3t 6
Aol A 5.32~6.11 (B 5.67+£0.25, n=30) mm=Z 43+
< BE F55te] H7|Re 7|2 o] et L, Holg AHsta e
o, R =gujof 7|27} Wit £33 & 15U A
2 7.33~8.52 (B 7.81+0.46, n=30) mm= A Yt 1
0] 45°2 2HA3] FojA] 7|R}o7]| 2 o] PR L, & HA|ol
£ SN A2 EgEt £33t & 38YA ol AR 22.1~26.1
(23.8+1.36, n=30) mmZ A=Fu] 7|Z 2L A1S2| =70
671, A2 A=gn 117], RA =] 1174, x| =gn] 12742
HE Axgu] 712 71 Z4rt =o] Xoj7|2 o]yttt A
T A3 F7|7pojo] TMAELE B ANty meE & B AA 2
Ete HoA o TEoT o7 TRl & FHIA] 2
o] 7Fs3t4ict.
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