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Studies on the Artificial Seedling Production of
Geoduck Clam, Panope japonica
II. Development of Egg and Larvae
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Developmental process and characteristics of eggs of the geoduck clam, Panope japonica
are reporting in this study. Eggs and sperm were excised from gonad, artificially fertilized
in an aquarium, reared under various temperature regimes, and record the larval period
and the time need to reach a certain larval stage from fertilization.

Unfertilized eggs of P. japonica appeared to be oval with a mean diameter of 70 pm
and they became spherical after fertilization. The eggs of P. japonica can be classified
as demersal. At a constant water temperature of 11T, it took 4 hours form fertilization
to become four-cell stage, two days to become trochophore larvae, three days to become
D-shape larvae, twenty-three days to become umbo stage, and thirty-six days to become
fully grown veliger ready for settlement.

A negative correlation was observed between the water temperature and the larval period
of P. japonica. From fertilization to D-shape larvae, it took five days at 8C, while it was
only two days to become D-shape larvae at 17C.

Time required to D-shape larvae from fertilization was proportional to temperature, and
the relationships were expressed as follows :

To 8-cell stage, 1/t=0.0209 w—0.1167 (r=10.9967)

To blastula stage, 1/t=0.0055 w—0.0192 (r=10.9825)

To trochophore stage, 1/t=0.0034 w—0.0155 (r=0.9907)

To D-shape larvae stage, 1/t=0.0014 w—0.0023 (r=0.9843)

(t, time in hours; w, water temperature)
Biological minimum temperature for egg development was calculated as 3.82C in average.
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Table 1. Development of Panope japonica under
water temperature of 11C

Elapsed time Size
Stages after fertilization (egg diameter)
Fertilized egg 0 70 pm
2 cells 2 hr.
4 cells 4 hr.
8 cells 9 hr.
16 cells 15 hr.
Blastula 23 hr.
Trochophore 2 day
D-shaped larvae 3 day 110X 90 pym
Umbo stage 23 day 160X143 um
Full-grown stage 36 day 205X 185 um
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Table 2. Relationship between water temperature
and required time (hours) to each develp-
mental stage after fertilization

Water temperature

8C 11T 14C 17T
8 cells 21.2 87 54 4.3

Stages

Blastula 46.0 222 187 123
Trochophore 87.3 424 338 236
D-shaped larvae 122.6 70.4 624 427
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1 1/t=0.0055 w—0.0192 (r=0.9825)
G527
 1/t=0.0034 w—0.0155 (r=0.9907)
D% #4437
: 1/t=0.0014 w—0.0023 (r=0.9843)



Fig. 1. Early development of the egg of Panope japonica (X 100). A : Fertilized egg (egg diameter I 70

um) ;i B Two-cell stage : C : Four-cell stage: D : Eight-cell stage; E : Blastula stage; F . Trocho-

phore larvae.
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Fig. 2. Development of the larvae of Panope japonica (X100). A . D-shaped larvae (shell length @ 110
pm) ; B : Late D-shaped larvae ;5 C : Early umbo stage larvae 5 D . Umbo stage larvae (shell length : 160

pm) ; E: Early full-grown stage larvae ;
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Fig. 3. Relationship between water temperature and
the required time for each developmental stage of
Panope japonica.

F . Full-grown stage larvae (shell length @ 205 um).
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Fig. 4. Relationship between required time for each
developmental stage and integral water temperature.
I 78 cell; II ! Blastula ;: Il : Trochophore ; IV ©
D-shaped larva.

Table 3. Elapsed days from D-shaped larvae to
the full-grown stage in various tempera-
ture regimes

Elapsed day
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Temperature larvae grown
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stage stage  stage stage
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