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132 um) /KRR 30 ppt » SoRERE ML 0 -
510~ 1520 25+ 30 ~ 35 + 40 + 45 ppt »
I 3 KRBTSR - §KLL Isochrysis sp. BREEER
gd -
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sp. PREHERET -
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Plate I.  A. The shell color pattern of G. veneriformis.
B. The gonad of G. veneriformis.
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TERATE HAREFNEEF » HAKE SRR - Mk
B K EEITHEINEERS - A5 FEIIFAEK TR 52
¥ - TRIERORS FEEERELR - g/ H 28K (Plate
1-A) » K/ 2-3 um; SRFRIIMESE > 2EP » #5
40-42 um - ZHEE; - A THEAEONE £ (Plate 1-B) >
BE#% AL 55 —FRBE (1st polar body) HUZHEDN  #5
52 um (Plate II-C); FAZ45 1 /N » SRS SR —K
—/NE FHREHA (2-cell stage) BERE » #5 82 um (Plate
I-D); 88 1 /NEF 30 48R - Ml HE—K=/0
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FHBE S EE i R 5 2 IHERUAREE (Plate 11-E) ;524 2
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/NEF 45 3 48ES » mJLLRE] 32 HUAEER (32-cell stage)
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[E A A &R+ (Trochophore) » (R ETE
(Velum) HiZH » #5 60x80 um (Plate I11-C); 3Z#F 4 7]\
RER] DA IEER T+ - B —EEE Velum) H
8% E —EEE (Cilia) hRNHE ZAREE » A]iF
& > #9 (65-72)x105 um (Plate 1-D and E); &% 19
INEEtR 0 BH R D-stage MBE - BH A MER %
(Protoconch) » [EE A FEHINEESE » 9 75x104 pm
(Plate I-F ~ Plate IV-A)» 1K 1 /N > D-stage &
BeIEEEAE—K—/NEER - 1K 8 /NFF - D-stage
iGN AT R B, 6 Rk MERREATIE
W lEEE—AK—/NYSER . KRBEBARECH
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B A TYE » 1 Pediveliger » SEADUEEH LA
IR EBEERMYNEANEEE &S
B BRI EGRERER R » HIILHESMmILT; 9
K FEEATE (Plate IV-B) EEEL » HAKE RRE

A NEIR R BERIARE = RARZEE » 10 R »
BN E#E (Plate IV-C) » #7400 pm ; 11 K » 8%

FENRSR{EREE 0 15K - £9542.7 £ 78.6 um
17 K+ #9632.7 £ 133.0 um ; 19K 57521 =
158.8 pm » ILFF - WIFEEEA R ETE L EMAE (Plate
IV-C) » REZEE-BIHEA (Pedal-palp feeding) 1T
B RENERE R BN EN - EgfiRinisEls
WIFERGE A OS> FFF » A/ ERE I LRI
KEFH (Table 1) -
TEHRENEERESRECEESR ERER > B
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7o I EE R SR EMEED 30 ppt die# E 25 LU
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K -
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BEE 19 KBF (752.1 £ 158.8 um) » BHE HIK
BER - WAREAKE  BEAFZHITmEAR
EEHAZBEImMAKI (Anterior feeding
current) » EE ALK S E —EFIGRE L
SEZSTHHA Lucinaceal® f — @A Galeommatacea,
Veneracea 'Oy /N - SERE/K IRV G FH
Pandora inaequivalvis (Pandoridae)'! - 3 & Nucula
spp. (Protobranchia:Nuculidae)('2) » Macoma
balthica (Tellinidae)13) s Mytilus edulis'¥ » Abra
alba (Semelidae)!!) » Panope abrupta (Saxicavidae)
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B RR B R AR /5 1%



34

W BRE  EE

Plate [I.  The development of fertilized egg and embryos of G. veneriformis.
A. Sperm, bar=10 pm.

B. Egg with sperms, bar=50 pm.

C. Egg with st polar brdy, bar=50 pm.

D. 2-cell stage embryo, bar=50 um.

E. 4-cell stage embryo, bar=50um.

F. 8-cell embryo, bar=50 pm.
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Plate Il1.

The embryos, trochophores and veliger of G. veneriformis.

A. 16-cell stage embryo, bar=50 pm.
B. 32-cell stage embryo, bar=50 um.
C. T trochophore, bar=50 pm.

D. Trochophore with cilla, bar=50 pm.
E. Trochophore, bar=50 pm.

F. Veliger (D-stage), bar=100 pm.



36

WA - BRI - (TEE

Plate IV.  The veligers and juveniles of G. veneriformis.
A. Veliger (D-stage), bar=100 um.
B. Veliger (D-stage), bar=100 um.
C. Juveniles, bar=200 pm.
D. juvenile with extended foot.



T N LSSl 915 5% 37

Table 1.  The shell length (mm) and morphology of Gomphina veneriformis from
fertilization to 19th day juvenile.

Time Shell length Morphology
(mean =sd, um)
40-42 A rounded oocyte

1h 82 2-cell stage

1 h30 min 82 4-cell stage

2h 94 8-cell stage

2h30min 79 16-cell stage

2h45min 72 32-cell stage

3h 60x80 A weakly turning trochophore » no velum

4 h 72x105 Swimming trochophore with a ring of cilia
11h 65x100 Prolonged trochophore
19h 75x104 D-stage with 2 protoconches

1 day Th D-stage with a large and small cila rings

1 day 8h D-stage with a turning crystaline style in the stomach

6 days Settlement

A rounded foot with cilia
A large and a small cilia ring on the ventral portion (the smaller
one would be a foot, the larger one was degenerated velum)
Larvae could both swim and settle
Pediveliger in this stage with a flagelate in center of the velum
9 days 220 Velum disappeared
Exhalant and inhalant siphon  not formed
Matle formed
Gill with three ridges

11 days More developed gilt

15 days 542.7+78.5

17 days 632.7%+133.0

19 days 752.1£158.8 Juveniles standing and turnning over with foot

Existing pedal-palp feeding behavior
Palp beating while foot come close to the mouth.
Exhalant and inhalant siphon formed

Table 2. The acute change in salinity of ke 6 HVDER  WEHE—A —/NBER > AF
Gomphina veneriformis (632 = 132 pm) from 30 ) . ) o e
ppt sea water to different salinity water. RFAREAZ - P RETEE - NEEREE

B LERWEHEE o LEIER Pediveliger - [FRF

Salinity (ppt)  Survival rate (%) BARKHEEIT 2R - bR WERMEEEE
0 0 U > RIS RE B RS HEER R B i mZer -
> 0 SEREELEAIAE 10 K UATEE F R RIEA

ﬁ £§ (5) o Bl EVAEAE S e RS B A L PR > AL
2 00 IR RSB E A6 A L6 BT -

25 58.6 {Eif (28°C » 30 ppt) HY Pediveliger BJTEEIFRIES
30 92.3 SRERE 6 K0 3E (28°C 0 15ppt) B 10 KO
35 59.2 FEHEE (25-29°C » 15-25 ppt) B 10K ©) ; Paphia
40 47.2 undulata (30-38°C » 32-34 ppt) #y Pediveliger £ 8

45 20.0 K (18) 5 Crassostrea rhizophorae (25-30°C » 20-25
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ppt 9 Pediveliger BIVTERAZE 11 X : Pinctada
maxima (25-29°C » 35-36 ppt): 12-14K 5 Pediveliger
W B 24 KEF 80% BUSIAETIERO - fEH4HY
Pediveliger EH{JTJECIRE iR ELAMAENA R 3T % - HIFIKZ
TR IR TRPTER - A RHE 23R
& o DURKFHIS A THIER E AR > 7F L E ARHAR
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B R S A [F] VR S B R RV ESIRR T - 0/
TRy SR - ITRERR S TEIaHE 3 -

Fela FHOTE A R O AL LS U B
FIEEH 30 ppt EEE 10-25 3¢ 35 B o TEFERNT
R - TEFRH 92.3% REE 50-60% - 4RI > &
BB 10 ppt LA EE 45 ppt BALE > FEIE RS
FEREERIE (EH 0-20%) - MeEiEEIER 4
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KGE 72 ANFFPBRERETT®) - BERIESA S 2
AP E - L - JEiG e B AR
JERS At o2 B Z B BB R A b T R ST R
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ARG A K EE SR  Pa 70 P S AT I 72 B
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The Preliminary Study of Artificial Propagation of Short-necked Clam
Gomphina veneriformis LAMARCK, 1818

Abstract

Short-necked clam Gomphina veneriformis is one of the most important aquaculture species in revival land in
Taiwan. Due to the unstable source of natural spat for culture, the present study was focused on the artificial
propagation of G. veneriformis. We tried to find out a convenient method to stimulate the spawning of G.
veneriformis. Moreover, we observed and took picture of the development of fertilized egg and larvae, and also
described their feature and measured their size. We studied the optimum salinity of juveniles. Spawning was
induced by temperature fluctuation. The rounded oocyte ususlly range from 40-42 um in diameter. The initial
cleavage division arised within one hour after fertilization. A ciliated trochophore stage was reached
approximately 3 hours after fertilization. A D-stage larvae was atained approximately 19 hours after fertilization.
The pediveliger would settle down and swim after 6 days since the fertilization. Meanwhile, if they were not
moved to a sandy substrate, they would encounter a high mortality. The juvenile were very sensitive to the
change of salinity. The survival rate of juvenile was very low when the salinity changes acutely from 30 ppt to

less than 10 ppt or more than 45 ppt.

Key words: Gomphina veneriformis, Propagation, Pedal-palp feeding
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