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Abstract : This study compared the early life history of 28 species of Oxudercidae in Korea
from morphological and ecological perspectives. The findings revealed that the spawning
behavior and spawning nests exhibited significant similarities across diverse environment.
The development time of eggs and the duration until the larvae reached a development stage
were influenced by variations in water temperature and the spawning season. Furthermore,

the size and development of the newly hatched larvae were contingent on factors such as
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egg size, water temperature, and the spawning season. The morphology of the eggs was
classified on egg length and egg width ratio into two types. The distribution of melanophores
in newly-hatched larvae has two types. The early life history of fish is genetically and
phylogenetically relevant, and it will be necessary to consider it in future research.
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202 1104 734%F0] 71FH ] glom, Luzh= 294 63F
| 23z} itk (Nelson et al., 2016; Fricke et al., 2025). %
9] 27] &AL A= BAF(Gymnogobius urotaenia, Park
and Han, 2023b), EAALE (Tridentiger brevispinis, Park
and Han, 2023c), ZEY% (Rhinogobius giurinus, Park and
Han, 2024) Sol|A o]Foj3 om, &L o] (Rhinogobius nagyae,
Han et al., 2024)%} 22 32 A2 2 Jei7t 7| A= 5 =
WollAl A A7} EsHA o] FolA 2L Sl B Rtolth
Aol t= §=ol T (Gobiidae)o A E2H EFLLE Y|
709} o} (Oxudercinae, Amblyopinae, Gobionellinae, Sicydi-
inae)E XEF3ste] EHH 15 FAFATH(Nelson et al., 2016;
Fricke et al., 2025). °]5°] &3 FEolfts F WA=Z F FH
E7t && Fo|u, sfjAtelFol QlojA 7Y W2 Fol &3 23l
oh B3 YEojte 2, el 22 ot 7159 w4, 7|
=, Bl E32st0], off A 2HA RS ARske 5
83 EFolth(Borges et al., 2012). TERA] 25013} o} 79|

=0 & (Gobiiformes), %]} (Oxudercidae)= 2 AlA|
Ao
o

AEA, o 2 R vl At At F2 gl AAlshe
ARz o] AT 2A o] B8 4= Y& AL s 7| Ert

oo 27| ABAL Aol 3], A aQdETt ofy
2} thokRt @34 aQlE0] o]59 TEH AR dF= A
=4 (Ryland and Nichols, 1967; Brett and Groves, 1979; Her-
zig and Winkler, 1986; Thresher, 1988; Rana, 1990; Bergenius
et al., 2005; Korwin-Kossakowski, 2011; Viader-Guerrero et al.,
2021; Fujioka et al., 2024), Atgte]] =2, =4, @, Hol9] {
7, AR 8, &34k S B2 QR B A 2Rl of
n] o] A7, 271, ol 5 AEF 8Qlso] o7 Ao FF
£ U|X]3 (Kamler, 1992; Jobling, 1995), 0|38t 82152 A
2 A5 Agste] Baet A4S 7HAch(Billard ef al., 2020).
ARG} ofje} Algae] Aelel glojA] B9 el 2
g, olf Afole] Holrh FRIAL, EARZEE AT A
o, Fo] HUF MR olFo] FolT N9 Ao
Aglst= ZgFo] lth(Ciannelli ef al., 2015). F3} 0]3.9] z}o]
GA| 52, AE, §F AAEE} 2L BHH 2ABH £3
o] 37), £ER e 2o APH a9ld] JaE P
(Kamler, 1992; Jobling, 1995).
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Table 1. Subfamily, scientific name and Korean name of Oxuderci-
dae in this study

Subfamily Scientific name Korean name
Amblyopinae Odontamblyopus lacepedii B
Gobionellinae Acanthogobius flavimanus BAYE
Gobionellinae Clariger cosmurus A=
Gobionellinae Gymnogobius breunigii 9=
Gobionellinae G. cylindricus 7HEAYE
Gobionellinae G. macrogmathos A F
Gobionellinae G. opperiens FYFATL
Gobionellinae G. urotaenia HA
Gobionellinae  Inu koma wotgE
Gobionellinae Leucopsarion petersii Ao
Gobionellinae  Luciogobius elongatus Zten &
Gobionellinae L. grandis 2| &5
Gobionellinae L. guttatus o agE
Gobionellinae L. parvulus Blibarie =
Gobionellinae  Mugilogobius abei 2RE
Gobionellinae Pseudogobius masago |7 Y=
Gobionellinae ~ Pterogobius zacalles gAsZYE
Gobionellinae  Rhinogobius brunneus o
Gobionellinae R. giurinus ZEYE
Gobionellinae R. nagoyae £
Gobionellinae Tridentiger brevispinis UNEARTSE
Gobionellinae T. obscurus AL=
Gobionellinae T. trigonocephalus FEUE
Oxudercinae Apocryptodon madurensis Fo|LE
Oxudercinae Boleophthalmus pectinirostris 750
Oxudercinae Periophthalmus magnuspinnatus ERUELYF]
Oxudercinae P. modestus TETF0
Oxudercinae Scartelaos gigas $Eol
(ref. NIBR, 2023; Fricke et al., 2025)
urus)@} 7F=0| 85 (Luciogobius elongatus)®] 73 2+ 3
Mok Y A2 T ARRAolA 2 glo] ARk Ao=
ZA T Wajo] SUT Sl WAHo, ¢ el A%
0 THE AlRklel ASHE 44S 7T Qe Ao B

Ht}(Shiogaki and Dotsu, 1972a, 1972b).
AYE (Acanthogoblus flavimanus)yS FL3HA 2& 7+ A+
=) S At $AS 7HX L %S’i% 4| Oxudercinae
o &3k FET AR FHY A S ThEo] Altsigich
(Dotu and Mito, 1955) EAE AEo] (Boleophthalmus pec-
tinirostris)2F WEY50 (Periophthalmus modestus)] AFHA;
&IEHE H]_u_b‘]— ﬁJ}(FIg 1), o]‘: A]—E]—/l]—_,] _:_Ez-l ° 3} ML_J
2972 13 Y500, Ao B BFolo BEYFol:

o] AhAg T3 Yo, BARES 2o wo] et
3= $A4S 7RI 1Atk (Dotu and Mito, 1955; Kobayashi et
al., 1972; Hong et al., 2007).
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Fig. 1. Spawning nest of Oxudercidae. A: Periphthalmus modestus (modified from Kobayashi et al., 1972), B: Boleophthalmus pectiniostris
(modified form Hong et al., 2007), C: Acanthogobius flavimanus (modified from Dotu and Mito, 1955). SC: Spawning chamber. Scale bar length

represents 10.0 cm.
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Amblyopinae®} Oxudercinaed] £3h= £E5 Ui ES

g A"l A4zt FEHOR went Bo) S wu 4

UL WEo] AL G4 D Yotk TEGF]
o e AR FEL OE ATl AFEY vEA 44 =

T AR 24 Fofshs mgo] B giek (Bacck ef al.,
2008). o1 59] AT WoE AR oA F7] o =
25 glo] ojul: WRe] 3719 9ol 3718 2BAA
o] HAE FFHE A4S FFHOE AT Yot
(Ken et al., 2017). 23U $HHL 25014 Hopsuz @

Z Alof| oju|7} 4t o) F71E AASTIAY 4betate]
dol 35 AR HAEFA7I= FEo] HuHUTH(Lee
et al., 2005; Ishimatsu et al., 2007; Baeck et al., 2008; Ishima-
tsu and Graham, 2011; Anasari et al., 2014). AFgbA+] Q1 29] 7))
7k 2707} obd FE= U =Hl, Amblyopinaeo] &3h= 74
7 (Odontamblyopus lacepedii)®] 7% 2& = o2 %50
I ol FEL th=2A Al A o] YFE M AAAHE 7HA
S15EF. Tt olSo] Mo ARHIS BEo] ARksHeAo]
et WL ok 4= UUTH(Park er al., 2007). HHEO
(Scartelaos gigas)2] AFHAFL 2+ olilo) &3l 257} th=
A st Y5 7ML Ao, AR St TR E
o] B3l 7iat BE2E5 3918 4= Y (Kim et al., 2011).

Zo]| AAI5}A] = AX Oxudercinaed] &3H= £ (Perio-
phtalmodon schlosseri, Scartelaos histophorus)S< 4842l
BEojaket 24 HAlo] Akgt o] Fof| & Alghito]| E¢sh=
P52 HEE 4 90912, Gobionellinae?] AMH o] (Leucop-
sarion petersii) QA WA Fo g} ¢pr) FAlof BEE]Y)
& glo] o] tE T tEA U5 BF SHTE HIs)
= 54 7H AL 2 AZ-E}(Ishimatsu and Graham, 2011;
Myoung et al., 2022).

=

AR YEol% ol AR A TS HANE T4
SHe 442 A1 Qe AEE o2 HFASH: Crenogo-

bius saepepallens, %222 A2l A= Nes longus 59|
&4 Ak (Lyons, 2013, 2014; Burns et al., 2019), E3F E3]
49 Y= (Gymnogobius breunigii), 7F=A4%(G. cylin-
dricus), WEATF(G. macrogmathos)= 212 (Decapoda) &3}
(Upodebia)®] 22 Ao 2 Ao} AAdshe Hgo] HalE$]
o (Dotu, 1954; Koyama et al., 2016). = (Apocryptodon
madurensis)®] 7% P72 BZAN-T+2] Alpheus bisin-
cisus®t ATt o] TEE vE glom, 0|59 4heks
A2 LA A gov HuE io] M2 FAsHE 2414
of & A &2 o g o] TEEE AR Hol(Dotu,

o]u

= uT

1961), 2 8A8k= G272 A4 AAdd Aoz Hetd

o

olFe] Arbae] 9Rjsh AL BAH 29lo] B 2
He Aol o, 84 5—74"1] Eﬂrﬂ} T2 AA7F 87 =
St} (Lehtonen et al., 2016). RAYEL #2 ofe] o E &

E3 BEA A2 vige] AAlskA] g,

% AAE Azstes Ao AZEE=H(
Oxudercinaed]l &3k $& FA] 22 3
FARRE AFRPEE] FEHE 7HE RAe® AFH T2 Ox-
udercinaedl| £3h= FE9 Tl 37 Foll g He ©l W
3 AT o]fg FAo Wl ArE vt glo] 7
A7t Do) Btk E3 ALY He S HE T D
2] HQIE ARHYo g MeElsto] 11 ofgfjo] T o R ARtsigl
t}(Park and Han, 2023a). o]i= BA417} T2 JA1&9 ofF
o ] g9 & Solu E% offiol A1457] Wizl (Lee,
2010) FAFSE S0l AAlske S5 22 AEAEE 7HA
A H Ao FZHE. ol fFATA e T Tl T4
of what ARtgAol thE 4= glom, Yoyt e7go] & Rt
= g3 nE 4 Qlthe= A& B oEth(Henson and Warner,
1997).

Holu} mz o
Middleton, 1982),
730l AASHe Tho]
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Moore, 2008; Borges et al., 2012).

oF AU ] B4, 7Y 457
o] FHil= TS AT W F= 1EH=
(Ahlstrom and Moser, 1980),
of W2 Ffo]7} F31

“’]’1\—’_}02——3

ZAglo] 37| X
317] wj&oll (Kamler, 1992), T<=517] %7
vl wsh=s A2 o5 ZIE 7|57 olfot. ot

Table 2. Compiled information egg measurement, incubation temperature and breeding season of Oxudercidae

s3tElo] 4:50] ©J8) B EthBone and

B3 WA 449
=4 % shtol}
Fel = 37

Incubating

Species Egg L Egg W L:W Hatching time temperature Breeding References
(mm) (mm) (hour) °C) season
Odontamblyopus lacepedii 2.46 0.77 1:0.31 82 21.2 spring Park et al., 2007
Acanthogobius flavimanus 5.00~5.80 0.96 1:0.17 672 13 winter Dotu and Mito, 1955
Clariger cosmurus 2.73~3.00  091~1.02 1:0.33 145 17.3~18.2 spring Shiogaki and Dotsu, 1972a
from otocytes stage
Gymnogobius breunigii 4.1 1.3 1:0.31 - - - Dotu, 1954
G. cylindricus 2.86+0.14 0.88+0.05 1:0.30 - - - Koyama et al., 2016
G. macrogmathos 3.52+0.17 1.02+0.03 1:0.28 - - - Koyama et al., 2016
G. opperiens - - - 144 20 - Saito et al., 2004
G. urotaenia 3.21 1.07 1:0.33 198 18.8~19.3 spring Park and Han, 2023b
Inu koma 2.71~2.89  0.65~0.74 1:0.23 128 18.5~20.5 fall Shiogaki and Dotsu, 1974
from blastula stage
Leucopsarion petersii 32~34 0.6~0.8 1:0.21 168 18~20 spring Myeong et al., 2022
from embryo stage
Luciogobius elongatus 1.63 0.66 1:0.40 60 20~22 spring~ Shiogaki and Dotsu, 1972b
from otocysts stage summer
L. grandis 2.06 0.74 1:0.35 120 19.7 spring Yun et al., 2008
L. guttatus 2.75 0.71 1:0.25 98 22.7 spring Kim et al., 1992
from otocysts stage
L. parvulus 1.90~2.10  0.62~0.68 1:0.32 144 19.3~21.9 spring~ Shiogaki and Dotsu, 1971
from blastpore summer
stage
Mugilogobius abei 0.94 0.44 1:0.46 103~110 24~27 spring Kanabashira et al., 1980
Kim and Han, 1991
Pseudogobius masago 12 04 1:0.33 62 21~25 - Dotu, 1958
Pterogobius zacalles 4.83+0.30 0.78+0.22 1:0.16 670 7~13.7 spring Shiogaki, 1981
Rhinogobius brunneus 2.20 0.68 1:0.30 115 18.9 spring Park and Han, 2023a
from gastrula stage Song and Baek, 2005
Rhinnogoius giurinus 3.46 1.17 1:0.33 224 22~23 fall Park and Han, 2024
R. nagoyae 2.65 0.90 1:0.33 93 24~26 spring~ Present study
summer
Tridentiger brevispinis 1.30 0.79 1:0.60 228 23~25 - Park and Han, 2023c
T. obscurus 0.97 0.66 1:0.68 154 18.4~23.2 spring~ Hwang et al., 2006
summer Jin et al., 2006
T. trigonocephalus 1.46 0.61 1:0.41 140 20.5 spring~ Kim and Han, 1990
summer Hwang and Baek, 2013
Apocryptodon madurensis 1.0 0.5 1:0.50 - - spring~ Dotu, 1961
(unfertilized) summer
Boleophthalmus pectinirostris 1.40 0.72 1:0.51 91 25~27 - Park et al., 2024
Jung et al., 2010
Periophthalmus magnuspinnatus 2.95 2.23 1:0.75 158 - spring~ Zhou et al., 2012
summer Kim et al., 2008
Periophthalmus modestus 0.94 0.64 1:0.68 170 19~20 spring Kobayashi et al., 1972
Scartelaos gigas 1.37 0.69 1:0.50 - - spring Kim et al., 2011

(L =length; W= Width)



£ 2 Xjof2| Hel [

g e TO
K (> u Cx
L v

w

x (%
P D,
QD= ’

an O
" =
e

Fig. 2. Compared egg shape of Oxudercidae. Scale bar represents 1.00 mm. (A) Odontamblyopus lacepedii (from Park et al., 2007); (B) Acantho-
gobius flavimanus (from Dotu and Mito, 1955); (C) Clariger cosmurus (from Shiogaki and Dotsu, 1972a); (D) Gymnogobius breunigii (from Dotu,
1954); (E) G. cylindricus (from Koyama et al., 2016); (F) G. macrogmathos (from Koyama et al., 2016); (G) G. urotaenia (from Park and Han, 2023b);
(H) Inu koma (from Shiogaki and Dotsu, 1974); (I) Leucopsarion petersii (from Myoung et al., 2022); (J) Luciogobius elongatus (from Shiogaki
and Dotsu, 1972b); (K) L. grandis (from Yun et al., 2008); (L) L. guttatus (from Kim et al., 1992); (M) L. parvulus (from Shiogaki and Dotsu,
1971); (N) Mugilogobius abei (from Kim and Han, 1991); (O) Pseudogobius masago (from Dotu, 1958); (P) Pterogobius zacalles (from Shiogaki,
1981); (Q) Rhinogobius brunneus (from Park and Han, 2023a); (R) R. giurinus (from Park and Han, 2024); (S) R. nagoyae (Present study); (T) Tri-
dentiger brevispinis (from Park and Han, 2023c); (U) T. obscurus (from Hwang et al., 2006); (V) T. trigonocephalus (from Kim and Han, 1990); (W)
Apocrytodon madurensis (from Dotu, 1961); (X) Boleophthalmus pectinirostris (from Park et al., 2024); (Y) Periophthalmus magnuspinnatus (from
Zhou et al., 2012); (Z) Periophthalmus modestus (from Kobayashi et al., 1972); (AA) Scartelaos gigas (from Kim et al., 2011).

Al o] A= BFol ofF AT A I vl e
P E Bt TH(Table 2, Fig. 2). & @4 v]&<] 2|7} 7}
A 2 F2 ONFTAYS (Prerogobius zacalles)©| oW 713
zpol7t AL F2 FHUEL50] (Periophthalmus magnuspin-
natus) Aet. - 27 vl&E N4 (Odontamblyopus), <4
W52 (Acanthogobius), Y8525 (Clariger), X745 (Gymno-
gobius), Inuss, A2 (Leucopsarion), W1 ELE2: (Luciogo-
bius), N7|FE<5 (Pseudogobius), NEF5<5 (Pterogobius), 2
WE< (Rhinogobius) 9] 258 E335H= v]L0] 1:0.4 o|5}¢l
% (LOY; Long-Oval type)22 2|52 (Mugilogobius),
HAYEZL (Tridentiger), 5014545 (Apocryptodon), 501%
(Boleophthalmus), W%54-5-14; (Periophthalmus), ‘83501
& (Scartelaos)S EFH= vE0] 1:04S5 235H= §3 (SO
% Short-Oval type) &2 WSt HAF=51 HAYTE59)
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ATe AR BEHA] dele Azt o B A 2
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TR 2719 B AIZEE H]Eske A3E Hol=t| (Pauly T aREy] o) Hol&ES H4] g Be5S Hi=H, &
and Pullin, 1988; Kamler, 1992; Bone and Moore, 2008), %-%-0] Ho|, NEAARALE (Tridentiger brevispinis), Vol (Rhinogobius
I o|F F AT A7V AHE R 2 BATL} A4S brunneus)®t -2 4F = U F2o] A= YIsHA] &
2 FARE oA S o E S BlE 11 S AITEE ) skaL, AR o ® 2 des 7ML Ytk (Fig. 3).

Ae Aoz Hof o] AA] UubAQl HFolFo| A U2t o9} FARHA ZE ol &3k= Sicydiinaed] &3k T5
Aok 2nF o s WY AIZEY] AL o] F@F ] digh ¥ 2 K3} o]%o EAI=urt Wt Yt o] deH
Hope 423 22 9RAQ] 0 JFS wol W= FIE a7t Este Aoz d2#A Stk (Kon and Yoshino, 2002).
By, B3 dAqtuiet TS AR DA gt 2 At oj3t AFS Kol FTEL TE FATE "olA HIsA
oA FHABAE ASdste LU 2= FAF st A7 9k 24X 07} 715 S22 7h Akl ThAl Adojrlol &
2 3fste FF 3F 5492 7] F=°ltH(Kon and Yoshi-
no, 2002; Riede, 2004; Tsunagawa, 2010). | $A4S 713 £
AurHoz HFolTe] 45t FEY VAol Y3 g Ho| AYHOR o] LHs o|TolNA g A= it
A e U 7T Aot ol Gaf A, U] B s Anh A ARl e 27189 97} e Ae
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Fig. 3. Morphology of Newly-hatched larvae of Oxudercidae. (A) Acanthogobius flavimanus (Dotu and Mito, 1955), (B) Clariger cosmurus
(Shiogaki and Dotu, 1972a), (C) Gymnogobius breunigii (Dotu, 1954), (D) G. opperiens (Saito et al., 2004), (E) G. urotaenia (Park and Han,
2023b), (F) Inu koma (Shiogaki and Dostu, 1974), (G) Leucopsarion petersii (Myoung et al., 2022), (H) Luciogobius elongatus (Shiogaki and
Dotsu, 1972b), (I) L. gandis (Shiogaki et al., 1974), (J) L. guttatus (Kim et al., 1922), (K) L. parvulus (Shiogaki and Dotsu, 1971), (L) Mugilogo-
bius abei (Kim and Han, 1991).
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Fig. 3. Continued. (M) Pseudogobius masago (Dotu, 1958), (N) Pterogobius zacalles (Shiogaki, 1981), (O) Rhihogobius brunneus (Han et al.,
1998), (P) R. giurinus (Park and Han, 2024), (Q) R. nagoyae (Present study), (R) Tridentiger brevispinis (Park and Han, 2023c), (S) T. obscurus
(Hwang et al., 2006), (T) T. trigonocephalus (Kim and Han, 1990), (U) Boleophthalmus pectinirostris (Park et al., 2024), (V) Periophthalmus
modestus (Kobayashi et al., 1972), (W) Scartelaos gigas (Kim et al., 2011).

2 NZgrt. B &ojA F7 @Yo O E At Ut 2EYEOIE
FATA e F % A Ao R Y-S TR o ZHAEL 5ol VEOIAAT, TELF019 ¢ DVEel
2o EHFP S vl o5 2ATA ¢ X3t ARet FH &9k B AFUESY NEAFYEY FEYES VY
o] %lE}(McClure, 1999). E3E Ao o] AR Al7|9} S o] o &3, AFEEL DVFOIYTh ofF 27] 439 A
24, A9d BN Maxel T2 #EFY] AAo dFS Aol digt 2P FHY FFoIu MAE 7o FzF
0] X 22 (Murray, 1981; Murray et al., 1990), & A= z}o] 9] fol|= G3ES 7| wlEo (Kelsh, 2004), 7 Holo|| W&
Ao TEehe A7 37] 283 RaiRtele AT HARQl AFE B Hebato] SAAE ] W thet fAT
HEE H|L8kGIT(Table 3, Fig. 3). BFola}o] &3l= 079 A Aol tig oS dST vt ik Az
Haato] SAAE BEE T8t A9 714 BET 5 & F717o1 ] %‘%‘ Aol =este A7k B¢ &34 A
Holl ER5}= 73 (DVE; Dorsal-Ventral type), Z2|AFE %Ol Fhen|marso] 12012 743 Aolom, A Alkgel Z+
ZAFE FA Y] 7| Aolwt EEdl= F8 (VE; Ventral type), 27 &40l 48?4_?: A, &5 AREET OEA 7Pé} 1=
Az ‘Jr—‘“r"*DP(Table 4). BALES, AUESE, BATE, Inu ‘ﬁﬂlﬂ— Hol A& 1T 4= Itk 34 Atgel ZE%
&, NEYES, BAYES of7|UEE, —Ja%*%’% $iHE 53 E-5H ARER Sote O UUES olFEY U $
ol *6}— S5 DVROIUL a7, Aol As 7|Rpojo] =gt A7t 1 }Ola Hol A= E &
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Table 3. Compiled information larvae development time and measurement of Oxudercidae

Preflexion Flexion Postflexion Newly- Preflexion Flexion Postflexion
Species larvae larvae larvae hatched larvae larvae larvae References
(day) (day) (day) larvae (mm) (mm) (mm) (mm)
Odontamblyopus lacepedii 5 - - 2.17 3.28 - - Park et al., 2011
Acanthogobius flavimanus - - - 4.6 4.9 - 8.9 Dotu and Mito, 1955
Clariger cosmurus 9 15 19 4.34 5.92 7.52 9.08 Shiogaki and Dotsu, 1972a
Gymnogobius breunigii - - - 7.8 7.5 9.7 15.2 Dotu, 1954
(preserved)  (preserved) (preserved)
G. urotaenia 6 13 15 4.10 4.81 7.81 9.28 Park and Han, 2023b
Inu koma 4 17 - 3.65 4.45 6.45 - Shiogaki and Dotsu, 1974
Leucopsarion petersii 3 - - 42 52 - - Myoung et al., 2022
Luciogobius elongatus 3 8 12 2.75~3.10 3.89 6.13 7.52 Shiogaki and Dotsu, 1972b
L. grandis 8 12 17 3.40 5.08 6.35 7.88 Yun et al., 2008
L. guttatus 3 11 18 3.9 5.14 6.10 10.00 Kim et al., 1992
L. parvulus 2 10 13 343 4.30 6.55 8.72 Shiogaki and Dotsu, 1971
Mugilogobius abei 4 12 16 2.04~2.10  2.20~235 3.15~335 4.10~4.25 Kanabashira er al., 1980
Kim and Han, 1991
Pseudogobius masago - - - 2.0 - - 72 Dotu, 1958
(preserved)
Pterogobius zacalles 6 15 21 5.15 6.20 8.71 12.6 Shiogaki, 1981
Rhinogobius brunneus 3 12 27 3.71 4.37 6.20 11.8 Park and Han, 2023a
Song and Baek, 2005
R. giurinus 3 22 48 2.34 2.70 4.97 11.1 Park and Han, 2024
R. nagoyae 4 20 25 3.70 4.32 7.04 10.02 Present study
Tridentiger brevispinis 3 19 30 2.51 2.98 4.36 5.76 Park and Han, 2023c
T. obscurus 1 17 21 2.83 3.18 6.02 9.10 Hwang et al., 2006
Jin et al., 2006
T. trigonocephalus 3 15 25 2.96 3.50 5.20 7.47 Kim and Han, 1990
Hwang and Baek, 2013
Boleophthalmus pectinirostris 4 9 14 3.17 343 3.62 5.16 Park et al., 2024
Jung et al., 2010
Periophthalmus modestus 4 12 20 2.84 32 4.0 6.2 Kobayashi et al., 1972
Scartelaos gigas 3 - - 3.03 3.17 - - Kim et al., 2011

Table 4. Formation of melanophore of newly hatched larvae of Oxudercidae

Melanophore

formation Included species

Odontamblyopus lacepedii', Leucopsarion petersii, Rhinogobius brunneus®, R. giurinus*, R. nagoyae®,
Ventral Tridentiger brevispinis®, T. trigonocephalus’, Apocryptodon madurensis®, Boleophthalmus pectinirostris®,
Periophthalmus magnuspinnatus'

Acanthogobius flavimanus'!, Clariger cosmurus'?, Gymnogobius breunigii®, G. opperiens', G. urtaenia'®, Inu koma'®,

Dorsal-Ventral Luciogobius elongatus'’, L. grandis'®. L. guttatus®, L. parvulus®, Mugilgobius abei®', Pseudugobius masago®,
Pterogobius zacalles™, Periophthalmus modestus®, Scartelaos gigas®, Tridentiger obsurus™

(ref. 1. Park et al., 2011; 2. Myoung et al., 2022; 3. Park and Han, 2023a; 4. Park and Han, 2024; Park and Han, 2023a; 5. Present study; 6. Park and Han, 2023c; 7.
Kim and Han, 1990; 8. Dotu, 1961; 9. Park er al., 2024; 10. Zhou et al., 2012; 11. Dotu and Mito, 1955; 12. Shiogaki and Dotsu, 1972a; 13. Dotu, 1954; 14. Saito et
al., 2004; 15. Park and Han, 2023b; 16. Shiogaki and Dotsu, 1974; 17. Shiogaki and Dotsu, 1972b; 18. Yun et al., 2008; 19. Kim et al., 1992; 20. Shiogaki and Dotsu,
1971; 21. Kim and Han, 1991; 22. Dotu, 1958; 23. Shiogaki, 1981; 24. Kobayashi ez al., 1972; 25. Kim et al., 2011; 26. Hwang et al., 2006).
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