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Synechogobius hasta (Temminck et Schlegel) is one of the largest gobioid fish, attaining to
about 50 cm in total length, and is abundantly distributed in Ariake Sound which is situated on
the west coast of Kyushu. The fish lives in the muddy shallow region of the sound and makes
a burrow in the mud for spawning. From 1969 to 1973, spawning of the fish was observed in the
aquarium, and spawning behavior, embryonic development, and morphology of larvae and
juveniles were studied.

The adult of the fish has following sexual characters (Fig. 2). The female has a genital
papilla with a rounded end, whereas the male has one with a pointed end. The male has
enlarged lips and developed jaws, so that the head is nearly U-shaped in dorsal and ventral view,
whereas the head of the female is nearly V-shaped. The male is bright brownish dorsally and
yellow ventrally and colors get brighter along with sexual excitement. The female is always dull
brown dorsally and white ventrally.

Pair of mature fish, administered some gonadotropic hormone injections, were shut in an
earthen pipe or an opaque vinyl chloride pipe, 8~9 cm in diameter and 60 cm in length, closed
with net at both ends. The pipe was set in the aerated aquarium (Fig. 4).

Spawnings occurred in March and always in the morning. At the spawning, parent fish,
being upside down in the pipe, laid 15,000 to 51,000 eggs in one layer on the upper wall of the
pipe during 2 to 4 hours (Fig. 5). The fish laid all eggs at a time. The parents ate a considerable
number of their own eggs.

The degree of egg adhesion to the pipe wall varies by egg mass, seemingly dependent on
egg quality such as fertility and vitality.

Eggs were almost spherical in shape just after spawning. They got larger and club-like in
the early developmental stages, measuring 4.9~ 6.6 mm (5.5 mm) in longer axis and 1.0~ 1.2 mm
(1.1 mm) in shorter axis.

Development of egg is shown in Table 2 and Fig. 6. Hatching took place about 15 days
after spawning at 13.0~18.9°C in water-temperature.

The egg in the early stage had many small oil globules in the yolk measuring 0.02~0. 08 mm
in diameter, which finally united into one before hatching.

In many of egg masses, there were often observed agrippa eggs. In normal egg, the
embryo formed primarily on the lateral position of the egg. It shifted the position to near the top
of the egg according to the rotation of embryo and yolk in the progress of blastopore closure.
After the rotation of embryo, its tail prolonged towards the basal end of the egg. In abnormal
egg, the rotation of embryé and yolk failed to occur, so that the embryo kept on the ]ateral
position of the egg was provided with the tail near the top of the egg and the tail prolonged
towards the opposite direction to the normal one (Figs. 7 and 8).

It was also often observed that the embryo fell out of the egg before the development
was completed. These abnormally hatched larvae died in some days after hatching. Abnormal
hatching tended to take place in the egg masses with many agrippa eggs.

Just hatched normal larva, measuring 6.1 mm in total length, had a little yolk, the rudi-
ment of the caudal fin, cupulae of neuromasts, and 36 myomeres (12+24). The larva bore
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melanophores on the ventral ridge of breast and tail, air-bladder, and dorsal and ventral parts of

the intestine.

In 14~ 18 days after hatching, most of individuals attained the total length of about 12 mm

and were provided with cup-like pelvic fin.

And shortly after that, they entered into the

bottom life. Beginning of scale formation and completion of nostril were in the stages of
about 10 mm and 17 mm in total length respectively.

(Faculty of Fisheries, Nagasaki University, Bunkyo-machi, Nagasaki, 852, Japan)
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V. E oA TEILZIR O I < R o TV B DR
L, MEDFRIE K SAFREHO T BA, LT OE
HEDWEECIIA. FEE, HEIECRCCTAKHE
BETHS, FRCHL, EIENDO 1, 2 2 AFRTX
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L (Fig. 3), BEIRAES &ik&thnfi<isy, LA
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BOPEE BT 1, 2 Bt X o TEREL, EToX
ATBCE T IRBT IR oAV, DO
BB oh b~ 7 F ORI 130~400 mm T,
REICHEHEE L RS DR oo, FRIIEBTIE, WY
FoFEEE, RETES, G X GEA TV 2R

Fig. 1. Mature male and female of Synechogobius hasta.

female in total length.

Top, a 308 mm male; bottom, a 276 mm
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Fig. 2. Sexual dimorphism of S. hasrta. Top,
ventral view of head; bottom, genital
papilla; left, female; right, male.

200 mm RO EEKEHG1.

Biuifg 1 » Bolll, 1RBRFEROKEZ % Lo T
BL, BEoUxH a0y YE 2, —EMH (%
i) ZETHEIREIR L ' RS L, MBI
BT X o THEDBUERIEA A LU Tl Lic v 2 &
LB X DRI EE OFER K <o, 4 BN
e 3 AMOMEREE A2 DEL, MAERDFICL T
BHDETHEA TV 5 & Bhbh 5 k% EA TEIVHE
far L.

HERBEAL 2 v E LTE Y F 4 ) v GEEREE) 4
Fuve, 1 fifkdn S~10 Rgsa(id 1 AR 1 B3,
EDIfTichoh s ¥ THlG 3~7 BEIES Lz, HhLe
B, BEHANCIT L1,

EROPAEE 1L v 5 A A Odontamblyopus rubicundus D
OrsEsR (EH: - mdk, 1967) (ZHVv-Bhicb D kxR
T T4 LTV 5 & Bbh B il 1L 0@ iy
Mm% b CAECH UAeHNE 8~9cem, £ X§) 60cm D

Fig. 4. Artificial nests in the aquarium used for
induced spawning.
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JRoBEEATEDT:, KEZIZJEX 7T0ecm x50 cm, {FEX
20cm Db = — ABUKMA AV, FEKE=7Y 7

b TIEEHITE - T b LT, EIIE L LTHAV oA
7% 1969 £E, 70 £ 8em, £ X 60cm DL
ARG, FIBED T LIS VDT, 1973 FiTik
A 9cm by = — 34 7R, EIBOED
TNDEED S, HHr UdEIC LTk, Fig 4
2 1969 SEDFRINEE E AT

FROAG R | Eak T » 70 3EM TR L TV EINL 3
A S B, BbkcWEINT 3 A 30 AicfTiebhic.
1969, *70 EIXEBRIICEIET HHEAIT ML, KRER
MBI LT LaL, 1973 FixRac 2FEDS>H 3 H
AEEIIL, X EEINRNCEESL LI,

PEIN A BEAN DTN D BRI I X » TRD X 5
R L BT,

(A) EINEORH L MED, K X§ 30cm, fEy 15cm
DL XCETELOT bR, KR & EINE TN O
EL VAL, IFRFCEEEMIoiEhT
WABINKIZEA £ oW, DT BEIREEED DX hiz <
, A TERKPTPF - TLINLFEDB R (Fig. 5).

(C) EINEBICITIZEA BT, MiioMcSi
FEL, FHEREEHCEBEIFh TS, EINEE
B LTUAILIE PR, A 7HKP TR
BEITHTHEDLBIIN S

Fig. 3. Fully mature female of S. hasta, 229 mm in total length.
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Fig. 5. Top, egg mass of S. hasta on the pipe
wall; bottom, enlarged view.
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FTULLBFRREY LT3 LR LT, (A) oduz i
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BERENECIIFIAERENE L, HFIND s <
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DEIH DA, TTH - 703 7 b S EE T
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&, 13EAE 100 T MEER T INBEN S 5 T

LAED X 5 /st IfE R e s vl 5, 5EK
EDBERIIW BT HRESLA 5T,

1 ORBE2S b DIPFUTEI LTsh o 7ohd, IIEAIIDH
EAQUZFE—IET, 1 BTz A ETXTOIEKET 2
e b, BRI E BRI 2T 6 BT oV THRE N
DR i L, Table 1 iR Lz, Bifurfafkokx X
X o TEEL, KE 154~301 mm Tk 1 5 S Fa
LSH1ITMTH -1,

Table 1. Fecundity of S. hasta.

Standard Number of ovarian
length (mm) eggs (X 103)
154 17
162 15
192 25
200 22
240 25
301 51

E O 1T B

EEONIART S BT 2 D 2~4 Brfilichic» T WWTh
DBEDRDO LT MEDLWELILI-Tiiebh
o, Tiebb, MRS IEELELT A 7ohRE (R
BE) HBTXh L, S FOMECET S EEEYED
AL » T3 Z7ORFEHE L, AREEREHFR
HXE, A TOHECETY 2T DD bR A ZHT
ET D, FROMFFEREOE IIOEHIZEEL, KX
NIINAECTTHE T T HHEL LI 2~3 fEDE
BTHotor b, RINLLTOBREOEX TITicbh s &
Zbhn, HERLHR WA TEETHY L5580
bhizh, HHED ES bh—F TR0 X5 T
AL, flud-f 7OEICEHLELTWAHENE L AbR
1.

BN OB RITHERE & 3128 DI HEILERICED
Bhichd, EId R X OERNROIIY BXDITHILEE
TIX/e <, Flo A TECHE LN EX DR
LHEY RNtz &b, AKENIIEEXDE
Eily 7 ARTHEINIFE TR/ L GEFE - @,
1967), EEINTIIANC 0TIV 5T b DERBIAA 75D,
FRXAE Lish o i AXA2EE S D005 L
=\,

m % &

HEd g v Iir Ao e Bbhich’, ERKR?
NEEWNE,DBMO ML, EINEOZWMC X515
N EFABYOFRERD <Tod, INIENEECE L
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B EHOKBHE L, HOKREEDASHEE L
7z,

EFIN 197343 A 15 B, K& 194 mm Offaic &
o TERINIINOE L BERBE RS, ~Er 5
DSEMINEIN T BRI ERB O IIC, 1R 0.1lmm
DBIRZER A Oz LR DOBEED B 2 SHIIE T 1
nTW5, & OSBRI Bic R A LTI
PO TREEL, fi&REied. ZORITENLHOD
HENINDD, EWENOWOETFLTHFIAY vy — v
CBT &, HAERLy AT LM MET S, I
IR, IIESEEIC MEL, BRI 2~4 W 0
2~ 8 MR B 49~6.6mm, fH{E 1.0~1.2
mm, E#H 5.5mm & LImmizEL, JUF—TFDOKRX
Rl ->TB, L, JoRE ZIMEHT X - Th
b Righ, 1969 F£o 1 PHEOFEHIFFL 6.7 mm L
L1mm THotc, EINEHDOIIONE & I TSGR
TRV KE SORT, JPIEACER 0.02~0.08 mm D

PhERDY B ~EEAE, EFO IR EAL T
5.

EINH S F TOKIE & FleRERKBL (Table 2) &
(Fig. 6) w4 &) THD, MEKDFEENTERIND
DITEEINE 49 WERY, MEEAIRFE DR 3/4 & 33 5 Feill
T (Fig. 6, D), = OMhiciz+~XTOIMIRAENIIOE
HMOHZ, BEIREE > T I KD Hi
MELTWS2, EFITIoh X RESEDITLI
Py TR L IREAENE L, RO SRR 0 » o
MEZES 5 X 5 ie s, EIRY 4 B TIRIREHIE
AR X, BEAIE, bEh THOMR» 528 (Fig.
6, H), = Oigns b/ ihERA DA Uik, &« OfliEk
DREINKEL, Bnd3dlielfes, THTRIZEELE
HBbh, IMEDKIET L HHES, BHOTIERCHE
tfanr A TBih 5 (Fig. 6, K), 8 A THRKRHDIE
& L IMEE ol RIS A TBbh, T E
L e % (Fig. 6, L), % 7008 & i fk & DRiC

Table 2. Embryonic development of S. hasta.

Time elapsed

from spawning* ten\?;a.t?gC) (Fig. 6) Developmental changes observed
Days Hours
2 13.5 A 2~ 8 cells stage.
9 14.0 B Morula stage.
1 0 Blastula stage.
1 11 13.7 C Early gastrula stage.
2 1 14.0 D Beginning of embryo formation. Germ ring reached to three
quarters of yolk diameter in lateral view.
2 9 13.0 E Closure of blastopore.
2 15 13.5 F Eye vesicle formation.
3 0 13.6 G Beginning of Kupffer’s visicle formation. 6 myomeres were pro-
vided.
3 14 Differentiation of tail.
4 1 14.0 H Prolongation of the tail.
5 7 14.8 I Heart formation. But, it did not pulsate yet. Embryo wiggled
at intervals. About 2.5 mm in total length. )
6 1 15.5 J Beginning of heart pulsation. Embryo, measuring about 2.8 mm
in total length, had 37 myomeres.
7 1 K Beginning of pectoral fins formation. Black pigments appeared
in eyes, and xanthophores in dorsal and ventral parts of embryo.
8 1 15.3 L Appearance of melanophores in the intestine, the yolk sac, and
the ventral margin of the tail.
9 11 15.6 M Formation of air-bladder and opening of mouth. 4.3~4.5 mm in
total length. Current of blood was recognized.
11 Cupulae in free neuromasts were found on the sides of the embryo.
12 1 14.9 N Beginning of caudal fin base formation. 5.1~5.8 mm in total
length.
15 9 18.9 Hatching.

* Spawning is regarded to take place at 8 a.m.
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Fig. 6. Developing eggs of S. hasta. The progress of embryonic development is shown in Table 2.

BalangEsTss, LIELLBIIT JE@nER I h
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D X5 IR FREETFIIO £ IR £ A bh
7o, SLRIMEO RS ER Tfiichbh 543, ~+E
RIS BB SEEER T 150 fE DBAMEE THIE
L7=B D TERD BRI A 51z,

IIAE b oKL Table 2 1I2Rk4 & %50 13.0~18.9°C
T, FOKREG DML 14~16°C TH o 1-55, 19704
46 RIT, ~ErFRENELGHTHKED 12,
EHEHFREHO ABIM O T RADREY flo7 Lo

%, EFEF 20~50cm ¥ 10.3~11.5°C TH o7, L1z
MHoT, RATOEINIAER L DAL VEWRETT
fifiechbh, S TCETIHRLIREVWEELDRS.
HFI L BT KT A TIIOHBICOWTLY T4
FETHBRTED, ~E7F B TH% L DTN
NED BRI, ~E 7 FITOWTL, BEIYE T
B E S IR NSO RO EEREEIfNC X 5 &
£x bht.. 7B, Fig. 6, A~C, Fig. 7, A, Fig. 8,
AETRTERD, OO, BENLIEDS D3/4%
Fh\, BEFREAERIN S E TIILToINLH
YmnIOER L[ E, AL IBIE RV TW 2%
B0 H BT % B8R CIEEINIE & INE Il o Kl
LT# 90 EEEELT, FOopyMofEcEL, €42
HOCRERIIO BRI ET 5 L 5 B#HT5 (Fig.
7, D, Fig. 8,B). Zh X b FEEMN SR, BTSN
AN &L &, Hl IO EmRE L, BN
DRI [ - TS (Fig. 7, E, F, Fig. 8, C, D).
chzF L, Afeh L OITR ZoEE T b R
T, BoafimrE, BESUECALE L% ¥ #E
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»ELs DT (Fig. 7, B, Fig. 8, F, G), #uo#%Li (3
IS BRI IS X h SO R HH P00 Ak

Fig. 7. Photomicrograph of eggs of S. hasta,
showing the progress of normal and ab-
normal embryo formation.

A, egg in the course of embryo formation.
Blastopore is situated near the top of the
egg.

B and C, eggs forming agrippa embryo in
the course of blastopore closure.

D, normal egg, in which shift of embryo
has been accomplished resulting from the
rotation of embryo and yolk.

E and F, normal egg after blastopore
closure.

A B C
b
©
E F G H
f
N
Fig. 8. Diagramatic description of embryo de-
velopment, showing formation of normal
embryo (A~D) and abnormal agrippa

embryo (E~H) in the egg. Oil globules
are omitted from drawings.

{ziet L (Fig. 7, C, Fig. 8, H), IH IR0 A ME X,
Wi 5.

g7 FINTIIDERERSECARX VDT, EFIITI
bn% DA~EHEDOINE R D, RBEI EINT LIcH -
TRIMLE > SCETOF MO THREL, FEDIMA
ORI LT s X % 5 T %A (Fig. 6, N),
EINEORFENHET LT 58 FII TR AR
g% L D A~LHOID X 5 IR Tithi v, ki
DDA ST BRI TR X & » T B, N
Ko iz 3L, bk BRI /o FIi Ttk
IR TE S SISy, Lichi-C, JAMA ML JIj
EHCEEh, EAZh5,

Fo# R

Pl xicesh, 3 S REOZTHEINNGEDS
nieht, SLEDOFBEN S ¥ AR DX 1969 3 /]
20 HicEII XK, ZHEE, TEE EFIIHBEREL
CERTEL, 48 14 BiitAE—Fo sk L 18
TEFTHoto, FHACOWTL, OB OERE
Shicbok 1969 £3 F 26 QizgEdizh, 487H
s b LicRfFRIz oW TR~ %, Fig. 9 s LB %
DERMAFAL LOEFELS b LS LE RO fn
LREME TRRT

£F 5.8mm OFRHAFMHE (Fig. 9, A): JIEHNE K
L, AR, KEFITERTHHH, AHEA L
TS LIEFRFREF UL 5 CEETE Y & 5.

E# st L IFEEOFA, £& 6.1mm(Fig.9,
B): 2ls v/ X fe oI L HIREA R L TV52, B
EEENT T IR TS, BT 36 (12424)
T, (RlicEbREEIAEZR IR TS, BElas il
i, %, BEHSFOWERDE, BEEmcHD, AHON
PEEE L RIS RIEECH D4, @B THG
Jam& Bdohinb Db, JH -« Bz b3l
HHEhLLDLH L, FRILSEEERD bKEDOFREY
EFEA TR S, I L R seR 3 B TRIILD
{xh35,

£E79mm Offf, k%9 B (Fig. 90): RiEL
BEEDREE IR I o255, aFEO S ML F&aI
O, MFRORE,»BAE T ELLigu.

45 8.5mm 0fffE, 5{k#H 9 B (Fig. 9, D): Hii%
84 LT, BRESPPLEEL 5, EEERE
SR XA THR Lz 2 o0lRZER & LTI
RT3,

245 102mm Offfa, s1ki% 14 B (Fig. 9, E): &
MEMENTRICE L, BECESRP BRI TS
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Fig. 9. Larvae and juveniles of S. hasta. A, abnormally hatched larva dropping out of egg before
completion of development, 5.8 mm in total length; B, just hatched normal larva, 6.1 mm; C, 9 days
old larva, 7.9 mm; D, 9 days old larva, 8.5 mm; E, 14 days old larva, 10.2 mm; F, 18 days old
juvenile, 9.7 mm; G, 22 days old juvenile, 11.9 mm; H, 28 days old juvenile, 16.7 mm,

Mg DiELTIT E BRI DB, O, JEiE
DEEEMHY, 2R 12mm, EAECE b0
BEEIRTRCHTT WA S h TRERCEL,
BEES L TERLT 5.

£E 9.7 mm Off, k% 18 A (Fig. 9, F): %
FIALBEREED DEAEEFCE - f0idh h kT
Frafio RN R, SR OAIER, BfEE
HemERER ol E Evdhn o aflas ofid

5, BT LEORARL AR LS LTHRLS. &
B HskigD 5.

£E 11.9mm offf, Hk# 22 8 (Fig. 9,G), &
£ 16.7mm oOff, bk 28 B (Fig. 9, H): A%
WMo BEfaiEnEL, HAELLES, #RoD
CIXER 1 2DOREL IEATH - 1 BIUL, & DR
COr5A BB 200 G LI BHAEELT S
(Fig. 9, F~H),
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HRETIIAEOFRESAIT 4, 5 ACBRILINE,
HIRTe £ SBT3, flo~eEFHER L DG
DWTE, ZOWEKTIIAEOFREBIL L OMmDE L D
NEHIDOLSARBT A L, BREBRCHL
THRKRE L, T % &, EBIEOFERI
CHEOPTILHEMNS 2 Lis S DM S, W
A L3\,

I BDOFHADREICY. » T, FIES{LnF
HXb oA I XYAEY Ly, Artemia salina, $#{EETT
BEL»OCH LER RS2, BACBTLLOLD
AT CBAEO I vk bz, sk 4 » RS
BHL, £k 40mmiigicE THRE S B, 0/, K
BHAHENE L, Pl LbERNETISE dEmny
Z L ERBE BN oo, BB OOV ToOR
LoD 5,

B @

AEOKATITTEM O] S e B b,
HEDFHHALEARELFEEL TS, S HITEINE
L, BECILEZISBHHEGRTS b, ZOEKE
CHER PR RIET A L ER LTS,

D XdT, RECILEIE, CEITLE.YRT
ROV, A TROEIVFEICH Uik o % BRI
NHLIBREBNTHBZ LM, KEDIFH, 75 AE,
<~k (B KF, 1955) ImowThiEdbhtcs, L
2L, ZDX5KERINEIC X - T, HTFOHBENT
CHEBEL, MidmoLsh, THEIMIBOLATLZOHK
DRBHLLTH L.

EIRCEEL, JoEINE~OMFFREICILD e b D
BERHD, Fro—OME LIBoMR L+ X LI
CIAREAERNADNRI, hu, EIRRCEINE
KA Lich o eIl iR fFE N & FF2 3 D
NLELIERSBNRBEZ &b, BIRRCHE 255
stchy, FRRBEOAEYCERTHCLIZL1E
2 bh5b, UL, FEROEGIIE xR LT
WIIBR TR, EilhINHBER R L, BE
PR TEL Uc 0 IR AR B TR ik =
Fi Y, —RCREREN L2 Ea b, ZHRE
B, BN EREDIIOE LI FERE L ORlicit
Bt n EEL bh 5,

— o A E I OB EIEE ) DI DILT LT
5%, AREDATEING X5 INTIE 455 <, WD
TR RER bR TLE S, Zhud, FEgdic
IIRBEHLBET 2BENH Y RIMFR), TOEAILIE
P L > TRDZ L, EABERE BEREHLA

THRF TR & Zbh5 IR O BN B2 &hs
b, JEOZbhed JTABEORBEL T L0, 4
e ELHABEIATNLRETICHT 5 REER
LARbhb,

A~CHD HFINT O T /K « BHE » =3l (1972)
PN b €~ Periophthalmus cantonencis 7P U TEEL <
WMUTERY, —iac AT IR0 fehik @ < JisIE
B, EfEECINHEFLELTHH, ~E 7 FHHER
MR E S IPNEETH S, LarL, PHFL <
+ Rhinogobius lidwilli, 3 v ~=-~+ Lubricogobius
exiguus, 7 5 A R OO E AT Ticsk
2TV BELTOLEDIIH L, ~€27FTLO S I
WE TIMOF AL T—ET, FEOHFINIE &I
PEEET B E S A IEHE RS B A ERR 3 EOBE
EHLLRIcD, Flo~E7 #DIRIMEL, e~
& v a ~t Glossogobius giuris brunneus (FH, 1970)
THEXR L5, BEoREIIINTARL S X
5702 LiTigwe,

AEB HEITE OME, I8 FREAOHME, HT
IR OB E U ED LI D W BT g o 72hs W
FThLRERCABEETCLIBLDOTHY, BREMN
T oIk, 9. FHaOTELLBISEOREL
LT&IR T 5.,

E | E3d

AKREXEDBICEL, %< DYERTHECAMKE
PEE KA RS L RIS EEEHHE S L O
B FE > THOCCERRFEEA ST LKEFER R
LD BRFEE) CRHOBELERTS.

51 B X ®
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