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Effects of Water Temperature, Salinity and Substrata on Burrowing Behaviors of the
Three Bivalves, Pseudocardium sachalinensis, Mactra chinensis, and Ruditapes philippinarum

Izumi Sakurai,*!, Masabumi Seto,*2 and Shigeru Nakao*3

This paper analyzed the effects of water temperature, salinity and particle size of the substra-
tum on the burrowing behaviors of the three Veneroid bivalves, Pseudocardium sachalinensis, Mactra
chinensis, and Ruditapes philippinarum. The starting time for burrowing behavior (STBB) and mean
burrowing velocity (MBV) of the three bivales in 15-25°C tended to be more rapid than those in 5~
10°C. In 5-10°C, STBB and MBV of P. sachalinensis were the most rapid, and the burying depth of
this species in 5-10°C was deeper than that in 15-25°C. In R. philippinarum, the ranges of optimum
salinity and particle size for burrowing were wide compared with the other species. It was concluded
that the burrowing behaviors of P. sachalinensis and R. philippinarum are well adapted to the dynam-
ic swash conditions in high latitudes and to sites with fresh water, fluctuation of water temperature

and low sorting sediment.
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Fig. 1. P. sachalinensis. Burrowing behavior of
the clam with several levels of water tempera-
ture.

STBB, MBV and BD represent starting time
for burrowing behavior, mean burrowing veloci-
ty and burying depth, respectively. STBB indi-
cates the time when the clam stands up for bur-
rowing after setting it on the bottom. BD is
given by (D+SL)/SL, where D and SL are dis-
tance from bottom to top of the shell and shell
length, respectively. Each value denotes the
mean with standard deviation indicated by a
vertical bar. Values identified with the same ro-
man letter are not significantly different.
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Fig. 2. P. sachalinensis. Burrowing behavior of
the clam with several levels of salinity.
STBB, MBV and BD are the same as in Fig.
1. Each value denotes the mean with standard
deviation indicated by a vertical bar. Values
identified with the same roman letter are not
significantly different.

Table 1. Comparison of the burrowing behavior between age 0 and 1 year classes for P. sachalinensis with

several weter temperatures

Mean burrowing velocity

Starting time for burrowing behavior .
Water (s) (mm/s Burying depth
temperature

Age 0 year Age 1 year Age Oyear Agelyear AgeOyear Agelyear

5°C 230.0+103.0  7994.4+7010.3**  0.23+0.07 0.21+0.08 2.24+0.20 2.16+£0.25

10°C 205.7+ 86.7 2833.1:£2059.7** 0.34+0.18 0.31+0.19 2.22+0.17 2.27+0.13
15°C 93.3+ 59.4  2080.6+1466.1**  0.46+0.14 0.46+0.17 1.97+0.28 2.21+0.30
20°C 100.24+100.3 1719.11122@.0** 0.69+0.18 0.73+0.16 1.94+0.14 1.9740.11
25°C 122.2+ 91.9  2077.8% 904.1%*  0.49+0.25 0.50+0.28 1.92+0.25 1.8240.28

Each value represents mean+S.D.
** Significant at P<0.01 (Mann-Whitney U-test).
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Fig. 3. P. sachalinensis. Burrowing behavior of
the clam with several particle size of substra-
tum.

CS, MS, FS and VFS represent coarse, medi-

um, fine and very fine sand, respectively.

STBB, MBV and BD are the same as in Fig. 1.

Each value denotes the mean with standard

deviation indicated by a vertical bar. Values

identified with the same roman letter are not
significantly different.
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Fig. 4. M. chinensis. Burrowing behavior of the

clam with several levels of water temperature.

STBB, MBV and BD are the same as in Fig.

1. Each value denotes the mean with standard

deviation indicated by a vertical bar. Values

identified with the same roman letter are not
significantly different.
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Fig. 5. M. chinensis. Burrowing behavior of the

clam with several levels of salinity.
STBB, MBV and BD are the same as in Fig.
1. Each value denotes the mean with standard
deviation indicated by a vertical bar. Values
identified with the same roman letter are not

significantly different.
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Fig. 6. M. chinensis. Burrowing behavior of the

clam with several particle sizes of substratum.

CS, MS, FS and VFS are the same as in Fig.

3. STBB, MBV and BD are the same as in Fig.

1. Each value denotes the mean with standard

deviation indicated by a vertical bar. Values

identified with the same roman letter are not
significantly different.
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Fig. 7. R. philippinarum. Burrowing behavior of
the clam with several levels of water tempera-
ture.

STBB, MBV and BD are the same as in Fig.
1. Each value denotes the mean with standard
deviation indicated by a vertical bar. Values
identified with the same roman letter are not
significantly different.
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Fig. 8. R. philippinarum. Burrowing behavior of
the clam with several levels of salinity.
STBB, MBYV and BD are the same as in Fig.
1. Each value denotes the mean with standard
deviation indicated by a vertical bar. Values
identified with the same roman letter are not
significantly different.

Table 2. Comparison of the burrowing behavior between age 2 and 3 year classes for R. philippinarum with

several water temperatures

Starting time for burrowing behavior = Mean burrowing velocity .
Water e (s) (mm/s§ Burying depth
t

emperature Age 2 year Age 3 year Age 2 year  Age 3year Age2year Age 3 year
5°C 8935.2:£7277.9 7324.6+6309.9 0.02+0.01 0.01+0.01 1.174+0.26 1.27+0.18
10°C 2073.4%£1679.5 1547.9+ 8714 0.04+0.02 0.03+0.01 1.28+0.13 1.18+0.14
15°C 860.8+ 763.0 901.1+ 454.4  0.05+0.02 0.04:+0.01 1.29+0.13 1.23+0.22
20°C 817.6+ 680.3 797.8+ 8904  0.07+0.02 0.08:0.07 1.23+0.10 1.20£0.11
25°C 546.8+ 429.3 3119+ 269.3  0.11+0.04 0.12+0.05 1.17+0.12 1.20+£0.11

Each value represents mean+S.D.
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Fig. 9. R philippinarum. Burrowing behavior of
the clam with several particles sizes of substra-
tum.

CS, MS, FS and VFS are the same as in Fig.
3. STBB, MBV and BD are the same as in Fig.
1. Each value denotes the mean with standard
deviation indicated by a vertical bar. Values
identified with the same roman letter are not
significantly different.
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