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Fig. 2. Daily variations of water temperature

120700 and salinity during the rearing of the

Fig. 1. Map showing the sampling station. Tridentiger trigonocephalus in laboratory.

Table 1. Sampling date and range of total-length of Tridentiger trigonocephalus(GILL)

. No. of specimen Salinity Water temp. Total-length(mm)
Data Locality 3 ¥ s+ ) (C) 4 range ¥ 3 mean %
88.5.11 Namchon 14 15 29 26.5 20.5 85-87 75-78 863 77.14
(in Pusan)
6. 6 Myungji 13 12 25 13.5 217 80-83 65-72 818 69.8
(in Pusan)
6.29 Ilkwang 27 35 62 14.2 21.5 81-85 65-70 83.0 688
(in Kyungnam)
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=Za%  Tridentiger trigonocephalus(Gill) o} EIRITE) % ML FL

1. o) EIMTE

Bkl i 1% BREIA HETA 2~30H kol KRG 535l PVCalel|Z clof zle]l& #
okom, EBMTENS faEsIoiTh. EIIHAY] & FFolot HIEIL A 5w, file] A&
o= #EEHA] wAinh, AL W3l ¢l

AHE fpget, 2
T thfEstel, ozl A4 A9 FHE P EIK
ol PVCajolZ gks =vhett,

270l o] FHilE= AL PVClo| L REto) EIFS sHl=lz, EIEHR +HL u2 #5955 £
£R SaoluiA] FUES ok, BES w472 EIRRS I 1% o] ML w 7hA] skeA
rein]e} mejx|rein|E Ffsted A kikEAM S5 HokAlze SRS RSk, oE AEEe
BES Z5HA gk,

2. BN = A

EZolsol BEgEe PEfZe] 0,49~0.62mm (FH 0,56 mm, n=20)2] 79 K2 Z B2 /Nl
B 7l HiEsRel o el HiFshs Biolch(Fig, 3, A).

s I PppEo| Elld o g Y Eo] Ef€o] 1,40~1.58mm(F# 1,46 mm, n=20), Rl
0.50~0, 66 mm (F# 0,61mm, n=20)22 Ao}, Fpe] GEpE & lAS o SEELIENE
gRo = we uEkE 7Rl ATt

3. BREgAERE

G KIS 20, 5Col A SHEE BIS ok 404 kol kgl Fikslo] (Fig, 3, B) 1857 30900l 2 #ifE
#ioll 3%} (Fig, 3, C), 28%R 30570l 4 #liEs (Fig, 3, D), 38R 2051 8 Bt (Fig, 3, E), 4%
R 304patkoll 16 #EEEEA(Fig, 3, F), SEHE 3050l 32 #iatd(Fig. 3,G), TH5ME 3050l 64 #REiA
(Fig. 3, H)oll i#3r},

olo] o] A4 HATH O] HEE 108%Hol KEEI(Fig, 3, Dol i#sled, 1485 kel Mk
(Fig.3,]), 1885 #ko iREA(Fig. 3, K)ol b, Al<siod IRERo] Fmsl=l Ji# o ke
10~12f82 7t=3shch(Fig. 3,L). 2188 fkolls FREE/F Fakslol 26858 ikol: 4fEe] Argnot
Kupffer'sis, ERA7} Fossl o 9i 9loll& srgie] Azlch(Fig, 3, M), 328 kol 11~12/8< %
ghio] viehdm, mze|s} IielA EES 7] fhfESte EkT 1R Asle] 2ch(Fig. 3, N), 358H
igoll BRMRel ez, Hi, HEnS 14~ 157} Foksl o Bzl =eie) 7} 58525}l 7] 4aEdet (Fig, 3,0,

SFRE 408%MEol 18] Hgit Bilel v, me] g M eAolv (Fig. 3, P), 47RHH #%
o] FEe 24~26M7 Ztslvd o] MMEhelr) phatEsti, MRVl BRI Ek=] fEs o] lHt(Fig,
3,Q). 548 fholl= ol BaFhur) Hasl, I 919k wmel ol ehta, mel FFE of
2 327 pafEdeh (Fig. 3, R). K T0RER fgolle REVF dAeHA gsie, LEMEHRs 3
sbebed ghpEe] Sk Rellvb sl vl #afEskch(Fig. 3,6). 10165 fkoll BUAS) 7Kix|=2i=]7}
Tk, fefel BaEie oS Fobeied, fEse 27~28ffelct (Fig. 3, T).

SRS 1408501 Bello] 5ol BaEMIL HBE, glo] deile] witEel #Esh w8 &
iz SAolo] mYbERiel E3teh(Fig, 3, U). 15885 %ol X032 #¥Lsl7] #hfEact,
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=Zo}%, Tridentiger trigonocephalus (Gill)9) EITE) = WHEE®

4, frHefel FiERReREE

FbEH#S (FAc 28 2.88~3, 14mmFH 2,96mm, n=10)Z FERc| #Fe] ok 22% L A
35 2e, )7 fIFe] dEUw, JREE A Hkslo] = o) jmEkE obx dolglc, HIFIS
9] Rt BFol rESIL, WLEF FFol Fallv) Fadch, BaHE ey dur s
ARkl vehta, Hig olelet H, Fal 4 W Bl Ao HEoE amdct, FE RES ket
o, FFES 10+17~18=27~28fF0]c} (Fig, 4, A),

i 384 2E 3.26~3.62mm (FH 3,50mm, n=10)<l {FAE IEES wWmEkol 22EA )
WeEe, kS seRl=de] sl dAEA sl EKE Ao HES A EEsHl ke
o}, BILES oS gl mEpEEs dlvl, BadkMc we] pu FRdld ok mofew
F7hgket (Fig. 4, B),

Bkt 6~785 = 2ol 3.85~4,25mm (FFHy 4.00mm, n=10)E Bt M 529 Fa
= v AT gEse, R zeevle &3 M SFe] Mtsly] fafksla, e 3139
71 te]ol BsFEhgrl Al2o] HEI}(Fig. 4, C),

BHbi: 10HA fEfS— 2& 4,85~5,32mm(FH 5 20mm, n=10)2 FEFR7} A A5A BEstod
glo] A olrlm] ol dex FFAdmel A& FoiArl, BaAFRMs B R 2o gy
A zo) I} (Fig. 4, D),

Birig 1584+ 2Eo] 6.05~6,35mm{ZFH) 6, 18mm, n=10)2 o2 mz|zxjrg{n|d
4~6fF 7 ke, neje wE shgxeE wel JRokR] Boke] BEFRT oS Sokska,
FETESfO S Bhiko =2 5~6fH7F HEBislch, dhd, o] mHA] {Ffat skifel pET TES Hkdct
(Fig. 4,E).

MLz 2084 1FAE 2K 7.15~7.85mm(FH 7,47mm, n=10)2 H-FoZ JEke] vz 7]

ul7h o, TRER=efuloll 7T—8f, SAl:eielet BAlein|o] zH7h 4~5fEe] #EErL HIRSH
o, me|x|-2iv] e 8~10EE et BEERE TTol T welxeiv] ZEHl A
2ol HHcH(Fig, 5, F),

b 258 EEs 2K 9.00~9,35mmE 1 52207} ke R [Ekesls] safEske, $

Fig. 3. The egg development of Tridentiger trigonocephalus.
A. Unfertilization egg. B. Formation of blastodisc, 40 mins. after fertilization. C. 2 cells
stage, 1 hr. 30 mins. after fertilization. D. 4 cells stage, 2 hrs. 30 mins. after fertilization.
E. 8 cells stage, 3 hrs. 20 mins. after fertilization. F. 16 cells stage, 4 hrs. 30 mins. after
fertilization. G. 32 cells stage, 5 hrs. 30 mins. after fertilization. H. 64 cells stage, 7 hrs.
30 mins. after fertilization. 1. Morula stage, 10 hrs. 30 mins. after fertilization. J . Blast-
ula stage, 14 hrs. after fertilization. K. Post-gastrula stage, 18 hrs. after fertilization.
L. Formation of embryonic shield, 21 hrs. after fertilization. M. 4 myotomes stage, ap —
pearance of Kupffer’s vesicle, 26 hrs. after fertilization. N. 11-12 myotomes stage, 32 hrs.

after fertilization. Q. 14-15 myotomes stage formation of eye lens and disappearance of

Kupffer’s vesicle, 32 hrs. after fertilization. P. 18 myotomes stage, formation of nasal po-
re, 40 hrs. after fertilization. Q. 24-26 myotomes stage, differentiation of heart initiated,
47 hrs. after fertilization. R. Formation of mambranous fin and begining of blood
circulation, 54 hrs. after fertilization. §. 27-28 myotomes stage, formation of air-bla-—
dder, 70 hrs. after fertilization. T. Development of pectoral fin and appearance of mela—
nophore on the eye, 101 hrs. after fertilization. U. Embryo just before hatching, 127-150
hrs. after fertilization. Scale bar: 1 mm
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4. The prelarvae and postlarvae of 7. trigonocephalus.

A. The hatched larva, 158 hrs. after fertilization, 2.88-3.14 mm in total length(TL).
B. Prelarva, 3 days after hatching, 3.26-3.62 mm in TL.

C. Postlarva, 6-7 days after hatching, 3.85-4.25 mm in TL.

D. Postlarva, 10 days after hatching, 4.85-5.32 mm in TL.

E. Postlarva, 15 days after hatching, 6.05-6.35 mm in TL.

Scale bar: 1 mm

2 SRlx=eiel 9], SA-2ivlol 10fH, mzixjieiole] 5~6+5~6=10~12M@, 7H5x=zjolo)

15~ 168} Eelrv} B, BERe el ein] BEHAA o SoHeich(Fig,5,G).
feikir 35EAE RE 12,05~ 12.65mme] ERE2 §BR hiel BEMC] Fksel, BE F

wot JERR Soll viehund wivbA] kel BaKim#el AAb ke, $1 SA eiulol 6fESl B



=595, Tridentiger trigonocephalus (Gill) ¢ EINITE o FHAEGESR

e, 2 SAeie] 1-10, Slxefe] -9, melxz|r] 6+8, 7k&Ex2in] 16~18, vz =z
n] Mol g7 o ot (Fig. 5, H),

PE b1z 45~50HA {EiS— 2K 15,85~16, 95 mm (P16, 38 mm, n=10)2 Ble] BABEELO)
Zrksted #E Reg el Al=2ul 2B Faslol #8fe] et Milsln, & Xoin|r} Eel Fele
, 2 4= D,.VI: D, 1-12~13: A, 1-10: V.I-5:C. 7+70lc}h, &4 wiAl—eln]= 4%
A4 FHbE ek gl #iare] BiEstel Ml Y BLABTRLS HEHSIo] el EEelAl ik
gt (Fig, 5, 1),

Fig. 5. The postlarvae and juvenile of T. trigonocephalus.
F. Postlarva, 20 days after hatching, 7.15-7.85 mm in total length(TL).
G. Postlarva, 25 days after hatching, 9.00-9.35 mm in TL.
H. Postlarva, 35 days after hatching, 12.05-12.65 mm in TL.
I . Juvenile, 45-50 days after hatching, 15.85-16.95 mm in TL.
V1, Ventral fins of F; V2, Ventral fins of G;
V3, Ventral fins of H; V4, Ventral fins of 1.
Scale bar: 1 mm
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FEolf} ARESS Bl 7ol BET WIRES e v wedl, FEUSE a3
fafao] o FHA L, FFolo} Bl S5, e AR o= FaEcic, =3, =AU,
Mugilogobius abei(Kanabashira et al, 1980)& S3|==zln] Folof F2d FEe| w7l Yepta
gatao) o] TR}, wi, dulEEe] A, Chaenogobius heptacanthus GEiE, 1984)9] 744+
AN E ehtal etx, S Bagpriel Fhol Tk atiisl veht BaY dxr) 48
sl 7RER|ein]o} meReein]E BRE & A eie], olelH 9l el FFEldt B MR
ol Yehte Zlo g Mol fEffo] ZRE Hlch,

FEHEL ul ZARAY glo|Z ol EIRste] BHLE W A sAle] REsled], oA A
Aeks (b, 1942)0] & Hoju} Tazle Woll EIFst] F7lo]l Rudle 739k AY wikst,
Zul2ers Luciogobius grandis B81E 5, 1974)°] & Hof EIPES ubso] & ol EIpsl= A,
Jels  Chaenogobius castanea G, 1954)0] ool =i Zulele] oAdxgle 7o} Eolst
FEOpel = A o FARE, Acanthogobius flavimanus GEE - KA, 1955)¢] KE 2~7me] AE
i 2eAE viske], FRl e 20~80cmel A2E F 2B TRl YFR EINK TH A
Brol AE Fifgol EIP MREshs A2 Mol & =FEoifEe] &R AL e WA} e A
72},

FEHEo FHEIRe] IMRS o AFo R F 0, 56mmol i MRS MR, SREIIS 1,
40~1,58x0,50~0, 66 mm=E Z A5 (b, 1942)2] 1.20~1,41X0,65~0, 75 mms} 72| =53}
o, FAHNE @K 5, 1989)9] 3.1~5.5%1, 1~1, 0mm, 255, Luciogobius guttatus (E8i8 -
EiE, 1974)9 2,71~2,89X%0,77~0.85mm, % GEE, 1954)¢] 4,1X1.3mm % A= (E
#, 1984)9] 3.0~3.4%X1,1~1.2mm Xris zrowl wtirulzo] Periophthalmus cantonensis
(MK =, 1972)9] 0.38x0,53mm, =X "5 (Kanabashira et al, 1980)2] 0,98x(, 45mm Xt}
gy 2 Helth, 3], uhSoilEe] IR Aol = PEMEC] F-Eo] RrRE ks veped, ®
IR A ERS Ro|w, gl w |EZEHT SO /NEERE R, BHo] #ATE
IRRE7) S Llgel ke e Eo 1, AXE Fgel U

Kol FrER A7 kil 22, 2°CollA 1584172 A= (hft, 1942)9] 18, 0~22,5Cel
A 108, EHE GHE, 1954)9] 10~15TolA 30H o|4t, FAGE K 5, 1989), 15,0~15,4TC
oA oF 188 B b= wlE slo|w], w|I2delsE Chaenogobius laevis (4 - %, 1989)2] 22.0~23,
2ColA oF 113417F 104, zejobs (BEIE - &, 1974)°] 18,5~20,5ColA] 12847k o4} R oh=
eF7t v Ao Bol BHbell FrEEE A1 kil A BAC) e Heg Y,

ERe] HIREHAE fdgo] oebd BEC ded, LT W kR Gt pebve e,
Epinephelus akaara OKF &, 1966) Go| dow, FEU5L AASS (P4, 1942), 45 (GH
kA, 1955) 53 Fel (OB #aEEl fgoll febdch, 531, TUHESR-S VRHEIRel Hested $Mb
EEffle] A=, uhSoifgel Zol Mt & MEsle e w2 BEx=ain| & w23 2R
EREIL 52 A ]

BHLER A2 2ES 2.88~3. 14mmE ol BEaFEirl Faslel la, sl= AP 4= ol
ool PRESE Ao k=l glow, ZAASHS (A, 1942)2] 3, 27mm, 2550 (MK 5, 1972) ]
2.82~2.85mm, W47, Odontamblyopus rubicundus GEiE - 4L, 1967)9] 3,30~3.52mm, A
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Early Life History and Spawning Behavior of the Gobiid Fish,
Tridentiger trigonocephalus(GILL) Reared in the Laboratory

Yong Uk Kim and Kyeong Ho Han
Department of Marine Biology, National Fisheries University of Pusan,
Nam-gu, Pusan 608-737, Korea

Morphological development from egg to juvenile stages of the trident goby, Tridentiger
trigonocephalus were observed in the laboratory at Pusan, Korea.

The ripe eggs were spherical in shape, measuring 0.49-0.62 mm in diameter. The eggs became
ellipsoid shape after the insemination and measured about 1.40-1.58 mm on the long axis.

Hatching began about 158 hours after insemination at water temperature of 20.5-24.5C.

The newly hatched larvae were 2.88-3.14mm in total length(TL), with 27-28(10+17-18)
myomeres. Many melanophore and guanophores are distributed on eye cups, gas bladder, optic
vesicle, intestine and the caudal region.

Three days after hatching the yolk and oil-globule was completely absorbed and the larvae
attained a total length 3.26-3.62 mm. The larvae swam actively in the aquarium and fed on the
rotifer.

Ten days after hatching, the larvae averaged 5.20 mm in TL and the caudal notochord flexed
at 45",

Twenty days after hatching, the larvae averaged 7.47 mm in TL and rudimental anal, second
dorsal, caudal and pectoral fins were formed.

The larvae attained 12.05-12.65mm in TL thirty five days after hatching and are found to
transit the bottom-life, and first dorsal and ventral fins are completely formed.

The larvae reached the juvenile stage at 45-50 days after hatching and attained 15.85-16.95
mm in TL, and all scales appeared on the body.



