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Studies on the Natural Mortality of the Young Short
Necked Clam, Tapes japonica—I.
Seasonal Variation of the Tidal Temperature, Salinity, and the Effect
of Overflowing Fresh Water on the Subterranean Salinity of the Tidal
Flat at Low Tide

CHOE, Sang

(Biology Division, Atomic Energy Research Institute)

(1965. 9. 8. #%Z)
SUMMARY

Frequently, large masses of the young short necked clam, Tapes japonica, die at their tidal flats
in summer and this phenomenon has not been explained clearly. The purpose of the present
investigation is to study the thermal condition and the chlorinity level of tidal flats in which
the young clam appears to be injured, A study is also made for the burrowing organism in thsz
lower layer of the estuary over which the fresh water flow during the low tide.

Observations are made at five places of the tidal flat near Ikawazu Fisheries Laboratory of
Tokyo University during the cbb and flow tide period of the spring tide. The diurnal and
monthly changes of tidal temperatures and chlorinities are measured. Results of the study are:

1. The surface temperature of the tidal flat increases with the cbb tide, reaches the highest
between 12-—14 PM, and gradually decreases thereafter. The temperatures of tidal flat below
5 and 10 cm increase gradually until the flow tide reaches the surface.

2. At the spring tide in summer, the diurnal change of surface of the tidal flat temperature
is very extensive; it reaches 37—39°C in August. At the depths of 5 and 10 em the temperature
remains at 33°C and 31°C, respectively.

3. The chlorinity of the tidal flat is higher during May through June and lower July through
August, and this seems to be related to the amount of rainfall.

4. The chlorinity of the surface of tidal flat increases slightly during the ebb and flow tide
periods. The observed higher chlorinity of surface of the tidal flat was 18.82%, Cl.

5. At near the estuary, the fresh water that overflows the tidal flat affects the chlorinity of
the surface but no such influence to the depth of the flat.

6. From abovec observations, it is assumed that the young short necked clam in the tidal fat
could be exposed to the severe change of environmental conditions. The high temperature of tha
tidal flat in summer and the low chlorinity of it at flood period may be considered as the change

in environment.
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Table 1. The seasonal variations of temperature at various depths of the tidal flat.
Date May 9 June 9 June 22 Julv 8 July 21 Aug. 7
5t. Depth{cm) Range D* Range D* Range D* Range D* Range D* Range Dx*
SLA AT — — 19.1—19.3 0.2 25.3—27.6 2.3 26.0—28.7 2.7 28.9—31.7 2.8 31.6—32.0 0.4
" 0 — — 20.6—22.6 2.0 27.0-29.6 2.6 26.3—34.7 8.4 32.3—35.3 3.0 32.7—37.4 4.7
" 5 — — 20.5-~21.6 1.1 24.7—27.9 3,2 25.5—32.3 6.8 28.2—31.8 3.6 29.1—33.1 4.2
4 10 - — 20.3—21.3 1.0 23.7—26.3 2.6 25.0—29.2 4,2 26.8-30.2 3.4 27.5—31.1 3.6
St.B AT —_ — 19,1—19.3 0.2 25.0—26.5 1.5 26.1—29.6 3.5 28.3—29.8 1.5 31.2—32.4 1.2
o 0 — — 20.5--22.5 2.0 26,6—29.7 3.2 26.1—34.2 81 31.7—34.8 3.1 30.7—36.0 5.3
" 5 — - 20.7—21.6 1.1 24,.5—27.4 2.9 25.9—31.8 5.9 28.9—32.0 3.1 28.8—33.0 4.2
” it - -~ 20.4—21.1 0.7 23.3--26.1 2.8 25.5—29.2 3.7 27.4—30.7 3.3 27.5—30.6 3.1
St.C AT  i7.5—19.7 2.2 19.1—19.3 0.2 24.6—27.5 2.9 25.0—29.4 4.4 28.0—29.4 1.4 30.5—32.6 2.1
" 6 20,9—24.7 3.8 21.0—22.5 1.5 28.0—29.2 1.2 29.8-33.3 3.5 34.5—35.1 0.6 33.1—35.2 2.1
" 5 20.9—-22.8 1.9 21,3—21.6 0.3 26.0—27.8 1.8 27.5--30.3 2.8 31.1—32.9 1.8 29.8—32.7 2.9
" 00 20.7—21.9 1.2 21.2—21.3 0.1 24.8—26.8 2.0 26.5—28.7 2.2 29.3—3L.9 2.6 28.5—30.7 2.2
St.D AT 17.6—19.6 2.0 19.1—19.3 0.2 24.5—26.7 2.2 25.0—28.4 3.4 28.0—28.2 0.2 30.2—33.0 2.8
" 0 19.1—26.7 7.6 21.3—23.6 2.3 27.5—30.5 3.0 28,5—-34.2 5.7 34.0—35.6 1.6 31.5~37.0 5.5
4 5 19.7—22,7 3.0 21.3—22.4 1.1 25.5—28.1 2.6 27.3—31.2 3.9 30.4-—33.1 2.7 29.3—33.0 3.7
" 10 19.5—21.7 2.2 21,0—21.7 0.7 24.5—27.0 2.5 26.,5—29.3 2.8 28.9—31.5 2.6 28.5-30.0 1.5
St.E AT 318.1—19.7 1.6 19.1—19.3 0.2 24.3—26.5 2.2 25.0~~27.6 2.6 27.9—28.0 0.1 30.8—32.7 1.9
" 0 i9.1—27.5 8.4 21.3—23.5 2.2 27.9—30.4 2.5 28.5—34.7 6.2 33.7—35.6 1.9 31.8—35.2 3.4
” 5 19.6—23.1 3.5 21.0—22.3 1.3 25.4—28.1 2.7 27.0—32.0 5.0 30.2—-33.6 3.4 28.3—32.7 4.4
" 10 ]9. 5—21.6 2.1 20.7—21.5 0.8 24.4—27.2 2.8 25.5-29.8 4.3 28.9—31.8 2.9 28.0—30.0 2.0
Weathu CIoudy, Cloudy and Cloudy. Cloudy, west Fine, east Fine.
cast wind(1~2). rain wind (1). wind. (3.
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Table 2, Comparison of the maximum temperature at various depths of the tidal flat.
\Q\St. St.A St.B St.C St.D St.E
N
Date* DepthComd~0 5 10 o 5 10 0 5 10 o 5 10 0o 5 10
May 9 — - — — — — 24,7 22.8 21.9 26.7 22.7 21.7 27.5 23.1 21.6
D* - - - - 1.9 2.8 4.0 5.0 44 5.9
June 9 22.6 21.6 21.3 22.5 21.6 21.1 22.5 21.6 21.3 23.6 22.4 21.7 23.5 22.3 21.5
D* 1.7 1.3 0.9 1.4 0.9 1.2 1.2 1.9 1.2 2.0
June 22 29.6 27.9 26.3 29.7 27.4 26.1 29.2 27.8 26.8 30.5 28.1 27.0 30.4 28.1 27.2
D* 1.7 3.3 2.3 3.6 1.4 2.4 2.4 3.5 2.3 3.2
July 8 34.7 32.3 29.2 34.2 31.8 29.2 33.3 30.3 28.7 34.2 31.2 29.3 34.7 32.0 29.8
D* 2.4 5.5 2.4 5.0 3.0 4.6 3.0 4.9 2.7 4.9
July 21 35.3 31.8 30.2 34.8 32.0 30.7 35.1 32.9 31.9 35.6 33.1 31.5 35.6 33.6 31.8
D* 3.5 5.1 2.8 4.1 2.2 3.2 2.5 4.1 2.0 3.8
Aug. 7 37.4 33.1 31.1 36.0 33.0 30.6 35.2 32.7 30.7 37.0 33.0 30.0 35.2 32.7 30.0
bx 4.3 6.3 3.0 5.4 2.5 4.5 4.0 7.0 2.5 5.2
D*: Difference with the surface layer. ) o V
Table 3. The seasonal variations of chlorinity at various depths of the tidal flat.
\\ \\Date May 9 June 9 July 21 Aug. 7
St. \ Depth(em) Range Difference Range Difference Range Difference Range Difference
St.A 0 — — 15.79-~16.76 0.97 12.28—15.15 2.87 13.23—15.39 2.16
4 5 — —_ 16.17—17.97 1.80 13.42—14.31 0.89 13.62—14.12 0.50
1 10 — — 16.78—17.36 0.58 14.72—14.99 0.27 14.92—35.12 0.20
St.B - — 16.01—16.81 0.80 12.19—13.75 1.56 12.94—13.51 0.57
" 5 — - 16.48—16.88 0.40 12.19—13.85 1.66 13.43—13.75 0.32
" 10 — — 16.91—17.01 0.10 13,71—15.09 1.38 15,03—15.34 0.31
St.C 0 1.41—7.90 6.49 1.61—10.16 8.55 1.82— 4.92 3.10 1.93— 6.32 4.39
” 5 13.92—13.93 0.01L 15.53—16.57 1.04 11.54—12.65 1.11 12.72—12.94 0.22
” 10 13.90—13.92 0.02 15.35—16.34 0.99 12.37—13.47 1.10 13.45—14.05 0.60
St.D 8.84—18.40 9.56 9.70—13. 56 3.86 11.79—18.35 6.56 9,73—17.29 7.56
4 5 15, 00—15. 02 0.02 16.22—16. 44 0.22 13.89—14.48 0.59 13.60—14.91 1.31
" 10 15.46—15.64 0.18 16. 08—16. 67 0.59 13.91—14.82 0.91 14.11—14.92 0.81
St.E 0 13.85—18.82 4.97 11.94—14.70 2.76 11.85—17.72 5.87 10.26—17.11 6.85
" 5 15.01—15.86 0.85 16, 08—16. 29 0.21 12,02—14.19 2,17 13.94—14.36 0.42
" 10 14.47—14.90 0.43 16.28—16. 36 0.06 13.35—13.47 0.12 13.87—14.89 1.02
Weather Cloudy, east wind (1—2). Cloudy and rain. Fine, cast wind(3), Fine.
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Table 4. Comparison of the minimum chlorinity at various depths of the 1idal flat.

Sz. St A St.B St.C St.D St.E
Daxe \ Depth(cm)\ 0 5 10 0 5 10 0 5 10 0 5 10 0 5 10
May 9 — - - - —_ — 141 13.92 13.90 8.84 15.00 15.46 13.85 15.01 14.47
D* — — — —_ 12.51 12.49 6.12 6.62 1.16 0.62
June 9 15.79 16.17 16.78 16.01 16.48 16.91 1.61 15.53 15.35 9.70 16.22 16.08 11.94 16.08 16.28
D* 0.38  0.99 0.47  0.90 13.92 13.74 6.52 6.38 414 4.34
July 21 12.28 13.42 14.72 12.19 12.19 13.71 1.82 11.54 12.37 11.79 13.89 13.91 11.85 12.02 13.35
D* 1n14  2.44 0.00 1.52 9.72 11.55 2.10 2.12 1.17 1.50
Aug. 7 13.23 13.62 14.92 12.94 13.43 15.03 1.93 12,72 13.45 9.73 13.60 14.11 10.26 13.94 13.87
D* 1.69 0.48 2,09 10.79 11.52 3.87 4.38 3.68 3.61

039

D*: Dlﬂerence with the surface layer.
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