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Early Life History of the Marine Animals®

1. Egg Development, Larvae and Juveniles of
Chaenogobius laevis (Steindachner)

Yong Uk KIM and Kyeong Ho HaN

Dept. of Marine Biology, National Fisheries University of Pusan

Chaenogobius laevis inhabit brackish waters. Adult male protects egg mass laid under the
stones. The egg with small oil globule varied from 3.40 to 4.04 mm in diameter. When
water temperature is 22.0~23.0C, larvae hatched about 113 hours after fertilization. The
newly hatched larvae reared for 33 days grew up to 12.10 mm in total length and develo-
ped to the jevenile. When larvae length attained about 8.0 mm, jaw bones were more rapi-

dly ossified than vertebrae and cranium.
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Fig. 1. Map showing the sampling station.

Table 1. Sampling data of Chaenogobius laevis

. . Salini Water temp. Range of

Date Locality No. of specimen (%ogy (%) P body len: gtgh (mm)
'87. 3. 27 Ilkwang 28 19.5 13.0 63.2—85.5
4, 12 Pusan 23 5.6 14.3 52.3~75.2
'88.3. 5 Ilkwang 56 225 135 43.7~752
4. 12 Ilkwang 43 135 15.2 47.6~69.3
5. 14 Pusan 15 35 185 65.2~75.3
5 14 Tlkwang 116 245 19.5 38.9~80.3
5. 30 llkwang 45 222 224 6.5~13.8
6. 11 Pusan 37 175 235 11.3~29.5
7. 6 Ilkwang 108 232 246 16.5~53.6
7. 29 Iikwang 26 14.2 245 25.3~65.2
'89. 5. 6 Ilkwang 47 16.3 186 39.6~75.7
6. 17 Ilkwang 30 17.8 19.3 42.3~72.6
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Fig. 2. Daily variation of water temperature and salinity during the rearing period.
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of ZBEH olFdEe EE 340~4.04 mm(FH 3.78
mm, n=10), HR 050~0.78 mm(F#H 0.62 mm,
n=10)9 EHI KWERA Qs L Fate SREH
FHoz B MMEHKE 7/HAZ AH.
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Fig. 3. The egg developments and larvae of Chaenogobius laevis.
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Unfertilization egg.

Formation of blastodisc, 50 mins. after fertilization

2 cells stage, 1 hrs. 30 mins. after fertilization.

. 4 cells stage, 2 hrs. after fertilization.

8 cells stage, 2 hrs. 40 mins. after fertilization.

16 cells stage, 3 hrs. after fertilization.

. 32 cells stage.

. 64 cells stage, 3 hrs. 30 mins. after fertilization.

Morula stage, 4 hrs. 30 mins. after fertilization.

Beginning of gastrulation, 6 hrs. 40 mins. after fertilization.
Middle-gastrula stage, 9 hrs. 40 mins. after fertilizaion.
Post-gastrula stage, 13 hrs. 30 mins. after fertilizaion.

. Formation of embryonic shield, 18 hrs. after fertilizaion.

. 4 myotomes stage, 19 hrs. 50 mins. after fertilizaion.

. 7~8 myotomes stage, appearance of kupffers vesicle, 22 hrs. after fertilizaion.

. 15~16 myotomes stage, formation of membranous fin and auditory vesicles 25 hrs. after fertilization.
. 20~20 myotomes stage, formation of eye lens, and heart initiated and beginning of blood, 42 hrs. after ferti-

lization.

. 26~27 myotomes stage, 47 hrs. after fertilization.
. 28~30 myotomes stage, 67 hrs. after fertilization.

Hatching of embryo, 32~33 myotomes stage, 113 hrs. after fertilizaion.
(Scale bars 1 mm) 320
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Fig. 4. Relationship between the number of somites in
embryos Chaenogabius laevis and time elapse of
the fertilization.

Ak LB ol ZelE o3 1He] mEk7} ol
oH((Fig. 5, L.

BEEE 4889 FRE £&9) 4.75~500 mmE
A =2vle) &3} [P 3Fo] §7isr) AF
s, R A= vl 4EH fEkt HBS T B
& B ke BEKRE 08 do I3 (Fig 5,
Lo).

|tk sEAY FRE 2K 575 mmE R
=gv e} A =rlo) & 2, 4~5ME9) g}
HESL 7t =eue 23 2Ygog &, &
gl A=2ule] 5~6MHe] 7T ke o A7
of #F&ol Bt ANFASH(Fig 5, Lo).

JBIEtE 11AAdE &Kol 6.25~635 mmE A
202 R Bkl wiA=guls} Biksa, 7t
FA=#ulo] 5~6fEe fFEE7F HRESH(Fig 5,
Lo.

B 1788 fFRE 280 670 mmE 1
A=A 7 §7187] AR g2 Xk
fErE 1008, WA =21v) Bl ofF, A=) &
& 7+8@, Nt =l #EE st BEEd &
A= o) FflFEle Bk A=iu7} go}
dem, WA =g s YA ded B
EREe HE, I ¥ B i EHEHY A
Rl 6% o 4298 o(Fig 5, L.

Btk 258 A HAE 25 1050 mm= H1
FA =2 sEY Be MR, $2 A=
ol 1ES g 10 KES MR, $X=
gu] I -9, BHA =9 7+6, 7FEA=8n] I —
3ME7E s, Beagihe HERYS B4 2
718tk (Fig. 5, Le).

Lk 33 A9 EEE 25°) 11.25 mm £1

321

FA=EH VI, #2 $A=81 I -10, RA =0
I-10, A=y 748, 7IER =80 #HE 20
B, A =n) @ I -5E7F BRI RE A
=7t Efel 23ty #AME BTSY B
43R Bojzte), BaKhte B RE AN 54
3 £, F2 SA=YY] AE] 4t yEdg
(Fig. 6, J.

Bttt 1R A9 FhEe 28K 1225 mme B
eRle BRI & £E) 7181 ley n
HEE &2 g JFAL g SA=Ye], &
A =evo BaRkrl o7 AFed,

LB FRAA BEE 3384 ElEY BX
8 ks Fab wie] JERd YRAR Ry
RERRHS 1 HAEEC TH#HSAN of &
Hele JeluiA g=o(Fig 6, o).

btk 50R A R 2K 1535 mmE BH
o] Reaxins Frete & #HE9 S MR
B, ol7iulFEgo] H& HEEI, Bilde BHE
58 HEel 22 §4H7] AR (Fig 6, ]
.

Jr#k T0R A HERE 28Kl 2090 mmE BH
o] BEaRi SaikiBe B So ke Ad |
gt FFo] RE X3 wgstd Ky L
EARRE BEII(Fig. 6, Jo).

@ RWER B

1) HEE®R ¥ AKE

BLE#S FRAME B8 BEL7 o3
otz ekov} Mk 9~10B A & 6.00 mm
o] FRAA Hor HEEHIEFE (basioccipital) ]
B1L3tr] AlZE A %S el E Bl E (paras-
phencid) o] Bttt oEHl= FHEE (hyoman-
dible) 9] U9} PEMRE (endopterygoid) o] A&
o2 B

Pi&EE (visceral skeleton)S RE x LEHE
(maxillary) o] 7}=c}3t g3} Zo] B{bats] o1 o
o BEmEL 4wVt Bt F5de /AFRE
(ceratohya) & 5 (epihyal) ©] o2 eI
9 (Fig. 7, A).

it 11~138 A< 2K 635 mme) FRAAMS
MRS & 87 L% E (premaxillary) ] Hgoz o
ehta, otelel e #F (dentary) ¥ BEEHF (articu-
lan) & N2 87 AFe, @ERd e wRE
& (preopercle), 8% & (opercle)©] YEYH, o
Eifol #BIRE (metapterygoid) o}, F59) THEF
(hypohyal} o} H&oe g Bty AZEA(Fig. 7,
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Fig. 5. The prelarvae of Chaenogobius loevis.

Li. The hatched larva, 113 hrs. after fertilizaion, 3.9~4.2 mm in total length,
La. Prelarva, 4 days after hatching, 4.7~5.0 mm in total length,

la. Postlarva, 8 days after hatching, 5.7 mm in total length.
Ls. Postlarva, 11 days after hatching, 62~863 mm in total length,
Ls. Postlarva, 17 days after hatching, 68~869 mm in total length.

Le. Postlarva, 25 days after hatching, 105 mm in total length,
(Scale bars: 1 mm)
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Fig. 6. The juvenile of Chaenogobius laevis.

J1. Juvenile, 33 days after hatching, 11.2 mm in total length.

Jo. Juvenile, 41 days after hatching, 12.2 mm in total length.

Ja. Juvenile, 50 days after hatching, 15.3 mm in total length.

Js. Juvenile, 70 days after hatching, 20.1 mm in total length.
(Scale bars : 1 mm)
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it 15EA £& 6.80 mmo fFRAAME BHE
ol  BIZEE (prefrontal), #EE (frontal), LHF
(epiotic), _EHIEF (supraoccipital), BFF (ptero-
tic)e] A& 2 F{bslr] At ot g RETHE
Hell BE (angular)el FiLdR H&oz FFF
AT F5ols WE R (glossohyal) ¥ 38 R
& (branchiostegal rays)°] A2 2, n&ERE 4
F B (ectopterygoid) & J7F (quadrate) ©] A &2
2 B{o(Fig 7. O.

btk 218 A &K 7.25~750 mme] Rl
Ne BEEF dolM LEBEE ol AREE
(exoccipital) o] H&oz FE", HEL U 4
A Lgdie] B 58 FES devh HEY @
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Zo) g&F(nasalol HLo2 veldn. FEFI]
E MRS ES EETY o ¥Eo MEES
(interopercle), T HEEE & (subopercle)©] B3ty
A9 5223 B @A W, oEFIA
£ SBRRE ¢ nEE(palatine) ol A& “EY
I HEe =ARE I (Fig 7. D).

kg 25F A 2K 1050 mm FRAME
D&M B#E (aisphenoid) ] ML o2 ey
o, FEd AEES 5EIF F7hey, EERE £
s ol Aok (Fig. 7. E).

M 338 2E 1250 mme FRAANE
BEE 39 #EFY sHEE (prootic)©] YEIE S
2 g iREn, £ LEE A #F (vomer) T
BB (ethmoid) o] Ao 2 ey, oFEH #
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HEREFH HE Abolol EME (symplectic)o] Bt & HFF ) BHE (sphenotic)o] Bt &%
Bt EESL MERF otdEZd BEE(urohyalol HBE 3o RAY BHI A9 24 ¥(Fig
FigezA ERBckFig 7. F. 7. G).

Lt 40~43B A9 2K 1350 mm 2] FERIA

Fig. 7. Development of the cranium and visceral skeleton in Chaenogobius laevis.
(A~E:lateral view A'~E': Dorsal view A"~E°: ventral view)

A. 60 mm, in total lengfth. B. 63 mm. C.68 mm. D. 74 mm.

E. 105 mm. F. 125 mm.  G. 135 mm. an, angular ; ar, articular ;

as, alisphenoid; bo, basioccipital; br, branchiostegals, ch, ceratohyal; c|, clavicle; eh, epihyal; em, ethmoid; ep,
endopterygoid; epo, epiotic; ex, exoccipital; f, frontal; gh, glossohyal; hh, hypohyal; hm, hyomandibular; iop,
interopercle; ma, maxillary; met, metapterygoid; n, nasal; op, opercle; p. palatine; pf, prefrontal; pg
ectopterygoid; pmx, premaxillary; po, preopercle; pt, pterotic; pro, prootic; q, quadrate; soc, subopercle; sop,
supraoccipital; sph, sphenotic; spc, subopercle; sy, symplectic; uh, urchyal; v, vomer.
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2) HHE

HHFL EEEOIY WSS A v£d A
7iol BiLs 7] AFEH, EEEel WA wEdy
BiEERog 3 Brl #frEch

b 7-8R AU £& 580 mms fFRAAME
B Bt A=, R o~10EAY 2R
6.0 mmS friac] @34 =Y 11~128 HHEF
3 3~4fEe] BREEo Bk3tth(Fig 8. A).

itk 13EAY &K 625 mmd) FR0) gsha
1282 BEHEET 3B mte] MRA T (Fig 8,
B). |t 15AAQ 2K 6.75~6.80 mmS FR<
16MEe] BEEEol BLE™ 21ES figH) sfEe
mEsio]l B{bect(Fig. 8, C). BL# 17E8Q &
& 705 mm9 fFfc] 239 12089 BEHEED 20
o) BH#Fo] BitHol BREERES A =
& HH8/L TakEh olvf 23Ee] B 10EY
migEEel B1L"ct(Fig 8, D).

Mkt 21HAA 2K 725~735 mmS fFRE
BIREREY —37t BkEs] AAetn 2089
Emst 17MEe] nEmRel HREW BERBRE
Qo) 2~3fE9] HEET ol X MREEI MEHl F
eHeo] A god, BEe 3E7 BHEEA A
(Fig. 8, E)

et 25H A 2K 1055 mme frAadAe
FHEFol 11~12+20=31~32@E= gz} mE
o] sEEkE O] Ut o] Al7tel] EA =2 u]9} HA
rerlg AN BEFZA 4E] RS
3fEo] MEMBe] ¢EEE By AFEHT 11,
1287 EHEES F fmel 2@ {2 (parapo-
physis) 7} Yl 3ol (Fig, 8, F).

g 33EAY 2E 1256 mme HERANE
#1 SA=rlE AX e MEEN 3B 52
SA=HEE XA WREB 67 JERAL,
SA=guE AAse mEHK B2 FtY
3, BB 8 Hol stk olo] 8 12¥A REHE
Fo & fimEe sEel fRiEst Vet TH(Fig. 8,
G).

b 408 A &K 13.00 mmY #HHR) 23t
| HEEe 5 MR (neural zygapophy-
sis) 7} HERE o] & H¥ AtolE FAILE o) HilE
HEE 12+21=33ERFHERET T2 TR
c}(Fig. 8, H).

3) BHH € BERE

L 138 (2K 620~6.35 mm)2 fFRIA
ol7tu] utz Holl H&oZ st Mk SHE(cla-
vicle) ol B1L3d7] Al&&ch(Fig. 9. A).

Bkt 178 (& 7.20 mm) 9 FRE 85 9o
L58F (supraclavicle), =2 9ol #%{IEEE (post-tem-
pora ol A &2z VElE EA=8n FERs
BERE glou oFF HHE (actinost) S BLH A
it BEHEE $HEl ofdREd oA HE
ol Agez vEPdd(Fig 9. B).

L% 258 (2& 1021~10.70 mm) e
#E vz Ho BEFE (scapula) ™ B%E (cora-
coid)©] Ve, NEA=gu) EESEEY A&
o2 2fFe] HiEe]l veiuy, BREL =4
mlo] BT kSOl ot ofF BESHS AH
) }H(Fig. 9. C).

Lt 338 (28K 1251 mm) &) ERANE BER
B 9o st e FHYol MREL HHEL
2 Frtete BEEe H5Y REFREN ¥
5ol sltk(Fig. 9. D).

kit 430 (2K 13.82~14.51 mm) 2] #EAE 4
e SHlFl ERES & =dv& ASA
He BHEE mRde wA=gng AASA
#o}(Fig. 9. E).

4 BE

o] AEAFANA nA=en g A
£ BB (caudal skeleton) & HF e BES #
Fo] = BN BhoeE FAHY Y
(Fig. 10. A).

Btk 15HAY 2K 6.75~6.80 mm] fFR
e BEol o1F Fi=Eo U4A Fo(Fig 10,
B), Bt 17 (2K 700 mm) S FRAME &
LA e BRERE Qo 3@ #Fo] Bt
e (Fig. 10, C). MMtk 208 (&K 725 mm)el
fFEdAe BRERETS —89 offZFd 289
TR#EE (hypural bone)©] A-&2o& F{Lr B
BRE o9 3uA BHEEY miSEEs mEHkel
B8 (Fig. 10, D).

% 27AAQ 2K 1070 mms FRAAE
1 TEE#HEY EEHa T3 3t H7ln B
WEERE A& LRE#E (epural bone)°) H1LE
o BEHERE 49 ANAA #E wigse] 55
A S2e(Fig. 10, B). L% 33EAA £&
11.25 mm 2] FRAAE= BERERET 9% LE#H
Fo] 3k} o EitEn 2f89 LEHEFo §tsH
BETREEC ¥edo BMERE Keu B
T B #h5 2842 (parhypura pophysis) 7} 23§t} o]
olA BIEERE o RWA HE9 Mol BR
Goz W (Fig 10, .

ikt 40BAA 2 13.00 mme HHANE
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Fig. 8. Development of the vertebrae in Chaenagobius laevis
A. 60 mm in total length. B. 62 mm.  C. 68 mm. D. 7.0 mm. E. 73 mm. F. 105 mm. G. 125 mm.

H. 135 mm.
af, anal fin; cf, caudal fin; df, dorsal fin; hs, haemal spine; ihs, interhaemal spine; ins, interneural spine; nc,

notochord; pa, parapophysis; 1, rib.
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Fig. 9. Development _of the shoulder girdle and pelvic girdle in Chaenogobius laevss.

A. 63 mm, in total length, B. 7.2 mm,

C. 104 mm, D. 12.5 mm,

E. 142 mm,

a, actinost; cl, clavicle; co, coracoid; pel, pelvic girdle; pf, pectoral fin; pt, post-temporal; sca, scapula; scf,

scapula foramen; scl, supraclavicle; vf, ventral fin.

BEERE & ANA #EFo) MERI mER
HERA 2t HEH ] Tl 4, ETRE
BRES F1 TREE 41, BHERE ¢
%1, #£2 LREE RSN M2 dddg
(Fig. 10, G).

5 i 5

M (gill arc)& 540 A, EESEKEl HE
it Aoz 949 datxt 34 9o 992 o}
&3] %l 3] 8 E (basibranchial bone), &S
of %-& o|F+ T#EE (hypobranchial bone), FfE
H (ceratobranchial ~ bone),  _E#EE (epibranchial
bone) ¥ #HEEHE (pharyngobranchial bone) & T+4
g

JEIEEE 138 (25& 625 mm) 9] FRA 14 3
SHo e HEEEo] #A B veEhdn #
BEe ¥ Eoz 249 AEE BB TH(Fig
11, A).

L 15A (2K 6.75~6.80 mm) 2 fFaAAe
EiEEo]l 3t wEH ow 3% AEEF
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FiLE 2} (Fig. 11, B).

B 17TR(ZE 7.00 mm) 2 FRAXNE AL
o2 THEFOl EEE o 220 BiEH A
f8E ol 5% BLEdh B/ 5549 AEER ] Kk
el 4584 kEEo] BihE o™ #3 455 Alo]
o 739 HfEFel BiEd(Fig 11, O.

Btk 218 (&K 7.25~7.30 mm) 9] FRAAE
AFd Ae HEEF IZ2ID 339 THEF
HF1LE o (Fig. 11, D).

b 278 (2R 1070 mm) o fFROAME A5
A Ho sle EEF biol BEKes d3 o
$1Z o 2 EEF(basihyal bone)o] E{bHr} #Hs
S AZo) 342 TuHZEE(lower pharyngeal
teeth) 7} VEbETH(Fig. 11, E).

etk 330 (&K 11.25 mm) 2] R YoM
THEEE7E 5%l Velun (Fig. 11, F), B{E# 40
B(Z& 13.00 mm) o #Efd] shANE HET
dgo] FegiR|al, #5 i85 ] & THEEGES
6~780 2 F/EY, #1, H2, H3 29 B
B (gill raker) 7} W2 H(Fig. 11, G).
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Fig. 10. Development of the caudal skeleton in Chaenogobius laevis.

A. 6.3 mm, in total length,
D. 95 mm, E. 10.7 mm,

B. 7.0 mm,
F. 11.3 mm,

C. 7.3 mm,
G. 13.0 mm,

ep, epural; hy;, hypural bone 1; hyz, hypyral bone 2; hs, haemal spine; ns, neural spine; nc, notochord; ph,

parhypural; un, uroneural; ur, urostyle bone

Z =

BEBERREY e Egc] d3ds &4 o
g ®e #e e ¥ £E/P U9 (Tanaka,
1972). 531, ¥5ol9 S FHEol =W IRl
HFEo] Hojgt 2Ydg YUsed, (kB e
A% ol BT

nEEEEe] RFRINY HIRE A gz
046~0.65 mmo| L HiERE 71XH, ot vl
of MtFESIE ThMEMESRoIC R RS &
B 3.40~4.04 mm, R 050078 mmZ T B
o] EE 41X13 mmets £ ¥ldn, g

5 30~34XL1~12 mm Boe E&K #I,
Chaenogobius  scrobiculatus(2.3~2.6 mmX0.6~0.7
mm) B Al w35 B, Luciogobius Gill2
mol g5, Luciogobius guttatus,(2.71~2.89X0.77~
0.85 mm) RUte HZA An EIYEH] £32
BE 50~58X0.96 mmGEE - KF, 1955) Bo=
AT B Hikg gdyoir),

T A0l Ho FEHA 28 o, K] 3
g2 Az

fpfbol FrER AlZHe KB 220~23200)AM <
113417 10822 mubdE 185~20.5 Coll A 1284]
Y, BEZGF 19.0~200TN A 175X (T,

328



"G5, Chaenogobius laevis(Steindachner) 9} JRBET PR

Fig. 11. Development of the gill arch in Chaenogobius laevis.
A. 63 mm, in total length, B. 67 mm, C.70mm, D.73mm E 107 mm F. 113 mm, G. 130 mm.
bb, basibranchial bone; bh, basihyal bone; cb, ceratobranchial bone; eb, epibranchial bone; hb, hypobranchial

bone; lp, lower pharyngeal teeth

1972) 20 ot Bz3, 495 10~150904 ¢
HGER, 1984), 45 10~15C1 4 30R °]4(H
& 1954)% BoT 44 B AL ¢ 5 AsH
ibol FTEE AT KES 28T EA7 A2
o, B3] Iiiie el Hate B{LEFHiol A
o, BFEoHie Fo] fiERe A8 WESIE e
& B A=W E 823 BEHR] PE &
A HATE A2 meEs APl U

gREgE & eFiael BRI oM wEw
RS TR 228K KupferKizrt A71WA
gREEslel EaRIZF HERED, ZHEE 428FH
ol A2V MakEuA] RS Begit 9
et melyg el A9, BEBAT 468H 30
S & WY, EEHY Ze BaRi)
vhebVhar (BEIE - SEEE, 1974), M43 AS, 345
fFe] Hmamet giESol veive AGERE - |\,
19672 eEsl 2w BaElY HEL mugs
uole wan, AT A u%d A7) U
el

LB (fRY 28E t#d95e 2K
390~4.20 mmZ LEuF -0l Periophthalmus can-
tonensis®] 2.82~2.85 mm (KT, 1972), 784789
330~3.52 mm (G - Bk, 1967) 2o thdh 2
I, AHE 461 mmCGEE, 1984), @45 7.82 mm
Ak GER, 1954)9 v RY e 94 e Ho=
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ol ohd o7t AL vERIAT

FRe pae 32~33E2 EETT 4E0)
W, 1972) Roe B £ /XY, Aangs
31~32ME (BB - MR, 1974) HA78 32mGEE - B
ik, 1967) ke Hl%stn, A4S STREGHE, 1984)
Hoe FHe g9 HEmg 7kt

TER AR TR RA0ME BRERRY
SAREEE ) W% B mE B FHERY B
e AdMe HEE 2L o8 s g an
1Y & 599 05 HEBEstd o A,

naggsEe Fife BE 9~108K< 2E
6.01~6.20 mmol A Bt ETHS &K 13.02
mmo) o2 tBE Fiko]l EREe BEES
Z BB (parietal bone) o] WAL= A &= Ho] &
Holzt & &+ Urh

Rl a5 FHARY FHRERS FSolEd
A A9 Brgert =lol Al EAW solMKEY
FAVE BEIERES viehd)

e B & ¥ FAe BHY ARES
el BibE e oRL AFS 93l Mg &
B 2 BHEE 8 g Fide AEEEs=
Azt

FHEY Bibs BHFRRE ol FolX|n], w7
(Potthoff, 1980), &) X)(Potthoff and Kelly, 1982),
7VE A (Ttazawa, 1963) 53 PV X 2 JEHEE o) A
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BHFELZ BVt #7HY, B #EEe B
HERERET AX B HEE MR, Mm%
B R BMLEFHAE BA, SF30BL Ascelichthys
rhodorus(Matarese and Marliave, 1982)& % A¢
FiLd, nlEg g5 Jof(ltazawa, 1963), &9
(Takashima, 1976) 2 #¥ =#X (Yoo and Kim,
1985) 9t Zol miRMK, MERECTE #EIT AA F
{Lgoezx Hojzt dedl, Mook(1977)E R¥EY
R F7 259 B £FHR 9 F
A=, o] Bitel ol B(LIER ) HIE X
T AREY fFRAC &S s £ 5 Ut
A A8 Tt

Ao & ZH3= BEFS J, 7HEX (ta-
zawa, 1963), 35 (Kohno et al, 1983)IM=E & &
Aol EERG 34 A FieIdon, FHE
3 g7 TR ol Bksted ot i
EES vlEo] RAEY Mikdted HEEDS BN
Azl

B GRELe #1859 Timol #8559 A
= o]AL FolA A Aotk fFHEARY 4t
W B9 ol & FEe BHS fsd A
e ERESR 3o REERE BE 58
HES 93 mAd W BES hkitste 8
R et tlEe] £ 2R sk
i AZrEd

= #

19874 38 FE 1980% 7H 74X U {LHEE
BERT BEMEE RUR AXE AXEKES
BEAA &iEd o3 g&Ed nadds5e HA
L ERZBJ REE kAN FFH 24 F
ERTES BENAT, 1988F 7A 5%kl EA
BARENS S 2 o BAEEED B
9 ko 98 A © RAEEH FLa
£ AEY FRE By oded 2

FEZRENS Pl 046~065 mmZ KERE
A e, gL 9349 7tgn H8
WMERE 7IA T Aot 2T FHEES RS RRH
1 o] ¥ 3.40~4.04X0.50~0.78 mmo] T},

Ebol FFEY BRES SHEKE 220~232CCF
¥ 220000 ZRE oF 11385 1050 Bt
333t .

BLEE%Y FHRe 2E 390~420 mm(EH
412 mm)2 43 FFo] I3 Ui HLE o] BF
3te, M 32~33fEolch

Mtk 6A M FRE &K 11 560~572 mm
(E15 566 mm) 2 2] shia} EHREGe BEaFR
€ B3y, gXx=gulel me)A=afnlo 5EH
9] FE7} veEhdt Bk 15A A FRE &R
6.40~6.65 mmE 2 FA=H9], FA=gnq], &
A =gn) 9] FEE BBl g3, SR =2n)g
nA=gn 7)Ao BEKERZE Smgth bk
BEAY FEEc £&K 1205~1210 mm=E BE A
v Il ERel @t HEARY ol

ML 62 A2 #AE &R 2230 mm= B
o BEaFine SAkES @] KAt Bt ol
o EEET 2 AEES Bt o~108K 2K 60
mmAA Bl A2ete] #ERid @3 BEi
40~438 M2 25 1350 mmd] o128 B/}t =
2381A o] Fojitt,

BHES HHEFo UX desle BEEEFRLZ
Bt T, £ HE HES = s m
Fhrol HEro A Bt FHEEE 12+
21=33fEclc}. BRELE BHEE + #E5d T
EEE ] At

BEe BEBRE &9 #8871 94 FiLE &
o &{brt #fTE T

FHE BE 9~10A A0 £& 600 mme] R
NA e} ko) AFE WHRE WA FEot
doju} mE &2 weo] EfTH B 40~43
HAQA 2F 1352 mmT RISty qiyi2e B%
o] SERAT

2 £ X M

Itazawa, Y. 1963. The ossification sequences of the
vertebral column in the carp and snake-head
fish. Bull. Jap. soc. sci. Fish. 29(7), 667~674.

Kohno, H,, Y. Taki, Y. Ogasawara, Y. Shirojo, M.
Taketomi and M. Inoue. 1983. Development of
swimming and feeding functions in larval Pag-
rus major. Japan, J. Ichthyol. 30(1), 47~60.(in
Japanese).

Masuda, H., K. Amaoka, C. Araga, T. Uyeno and T.
Yoshino. 1984. The fishes of the Japanese Ar-
chipelago. Tokai Univ. Press p. 448.

Matarese, A. C. and J. B. Marliave. 1982.
Larval development of labratory-reared rosylip
sculpin, Ascelichthys rhodorus (Cottidae). Fish
Bull. 80(2), 345~ 355.

Mook, D. 1977. Larval and osteological develop-

330



|24 E, Chaenogobius laevis(Steindachner) o} R4 FHaf

ment of sheephead, Archosargus probatocepha-
lus. Copeia 1977(1), 126~133.

Park, E. H. and D. S. Kim. 1984. A procedure for
staining cartilage and bone of whole vertebrate
larvae white rendering all other tissue trans-
parent. Stain Technol. 59(5), 269~272,

Potthoff, T. 1980. Development and Structure of
fins and fin supports in dolphin fishes, Cory-
Dhaena hippurus and Coryphaena equiselis. Bull.
Fish. 78(2), 277~312.

Potthoff, T. and S. Kelley. 1982. Development of
the vertebral column, fins and fin supprots,
branchiostegal rays, and squamation in the
swordfish, Xiphias gladius. Fish. Bull 80(2),
161~186.

Takashima, F. 1976. Anomalies in hatchery reared
Ayn, Plecoglossus altivelis 1I. Malformation of
the skeleton in the larva. J. Tokyo Univ. Fish.
62(2), 99~112.(in Japanese).

Tanaka, M. 1972. Studies on the structure and
function of the digestive system in teleost lar-
vae-IV. Changes in the anteromedian part of
the intestine after feeding. Japan. J. Ichthyol.
19(1), 15~25.(in Japanese).

Yoo, J. M. and Y. U. Kim. 1985. A study on the
morphological and skeletal development of lar-
vae and juveniles of Ewedrias fangi. Bull. Nat.
Fish. Univ. Pusan 25(2), 29~48.(in Korean)

331

g, 1977, MEARERE. —&E, A€ 727 p

WEER. 1954 ¥V > TOEFES, A 3, 4, 5),
135~138.

WEES. 1955, TxTYDEEE. AMKES

35, 15(3), 367~374.

SBEEM®. 1955, 7 ENYO&ES, AKBEBEEE
15(1), 77~ 86.

EEEM - KFK 1955, v YOEINEYR LU
MRIZDOVWT. R, 44~6), 153~161.

BEEE. 1061 7 RNEOERE - £1ER. BAK
PR, 10, 127~131

WEES - BIALH. 1967, 7 T XEOBRE LU
7. RAKPER, 23, 135~144.

EEER, 1984, Z 7 NFOERE - £FEE. LUk
WVECREIL I RAKPHR, 55 9~18.

&BE. 1975, AAE9 FHAHNY Mg 8KE
8(4), 225~233.

&BF - HBE - ZHA. 1986, BEE FEolf
FEE HKEE, 19(4), 387408,

NEE - ERES - =HER. 1972, rEnE
PiRAE b L UHRORE. BAKDIEE, 33, 49~
62.

EHIE{E - SWEES. 1974, TN E¥oLER EXk
BrER, 38, 65~70.

1989 1149 8Y AHs
1989 114€ 28€ 44d



