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Changes in Behavioral Characteristics, in Relation to Salinity Selection and
Vertical Movement at Different Growth Stages of the Planktonic Larvae
of the Japanese Littleneck Clam, Ruditapes philippinarum

Motoo IsHIDAT!, Momoko OGasawara?, Chisato MURAKAMIZ, Mikio Momor,
Tetsuya IcHikawa® and Teruaki Suzuki'

For the restoration of tides [do they mean “tidal zones” or “tidal areas” ?] there is a need for techniques which can re-
veal features of planktonic larvae of filter feeding macrobenthos, such as bivalves. For understanding and predicting the
sources of planctonic larvae, the vertical distribution of larvae is the most important factor, because it affects the drift
route. In this study, the optimum range of salinities chosen by the larvae and the vertical movement velocity at each
growth stage, from fertilized egg to full-grown stage, was measured using a density-gradient water column apparatus.
The results show that trochophore larvae select low salinity water (18~24 psu). D-shaped larvae move toward more
saline water (29 psu) in the early stages, and then gradually select lower salinity layers (21~23 psu) as they mature. Re-
sults are similar in both dark and light conditions. We derive an empirical equation describing changes in vertical move-
ment velocity at different stages. The temporal changes in the vertical movement of larvae can be simulated by this
equation using the values for salinity and vertical movement velocity.

key words: Japanese littleneck clam, planktonic larvae, salinity selection, vertical movement
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Figure 1. The experimental apparatus used to make the density-
gradient water column (Coombs, 1981; Tanaka, 1991).
Diluted seawater: Filtered seawater diluted with distilled
water. Enriched seawater: Filtered seawater with artificial
seawater added.
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Table 2. Computational conditions for salinity preference simulations.
Layer thickness (dz) 3cem

Total height
Salinity gradient

90 cm—3 cmX 30 layers
Salinity of bottom and top layer was setted up to 40.0 psu and 10.0 psu , respectively. Salinity

at each layer between bottom and top was calculated using linear interpolation.

Maximum vertical velocity (W)

0.016X1+0.0388 cm-sec™!

(¢ is total time since fertilized (day))

Transition time (7p) 70% of all
30% ofall ... 4.5 day
Initial condition 27.5psu
Simulation period I hour
Time step 60 sec
Response coeflicient (k) 0.25
Variance in salinity preference (y) +2psu

.. uniform distribution from day 4.5 to day 12
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Figure 2. Growth of the pelagic larvae of Japanese little-neck
clam used in this study.
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Figure 3. Temporal changes in the vertical distribution of the pelagic larvae of the Japanese littleneck clam, Rudi-
tapes philippinarum, one hour after insertion into the water column with a density-gradient.
White circles (O) and black circles (@) show the relative population percentages at each salinity under light and
dark conditions, respectively. Long dotted line shows the salinity into which the larvae were inserted. Short dotted
line shows the average salinity at 3 m depth in Mikawa Bay from spatial patterns of mean salinity calculated using
a hydrodynamic model (Suzuki et al. 2002). In this Figure, (a), (b), (c), (d), (e). (f), and (g) show the vertical distri-
bution patterns at 0 hours, 18 hours, 48 hours, 6 days, 9 days, 12 days and 15 days after fertilization, respectively.
The main growth stage in each experiment is (a) Fertilized egg, (b) Trochophore, (c) & (d) D-Shaped veliger, (e) &

(f) Umbonal veliger, and (g) Pedi-veliger.
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Figure 5. Calculated (simulated) temporal changes in the vertical distributions of the pelagic larvae of the Japanese
littleneck clam, Ruditapes philippinarum, one hour after insertion to the density-gradient water column compared
to the observed temporal changes. White circle (O) and square (1) show the observed and calculated population
percentages at each salinity, respectively.
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