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Inorganic Nutritive Substances at Expo Beach
by
Hatsuo Tamra*, Kiyoshi KanesHimva*, Kanji NISHIHAMA*
Tamotsu Oomori* and Akira ToOKUYAMA*

Summary

The Expo Beach has been constructed at Motobu Peninsula as one of
the establishments of the International Ocean Exposition Okinawa Japan,
1975. The change of the chemical composition of sea water around the
Expo Beach, particularly stressed on the check of inorganic nutritive sub-
stances, has been surveyed for five times before and during the period of
the Exposition.

In general, the nutritive substances in sea water such as ammonia and
nitrite nitrogen increase along with the increase of the human activities on
the beach. The ammonia gives the highest concentration on the August
measurement due perhaps to the highest beach activities within the period
of the Exposition, and then decrease after the season of the beach
activities is over.

The concentrations of the nitrite nitrogen, however, display the con-
tinuous increase even after the swimming season is over. This may pro-
bably be due to the highly contaminated bottom sediment at local area of
the beach, such as inland like bay of the Station 20 and 25, resulting the
continuous increase of the nitrite nitrogen by the decompositions and the
other chemical reactions of the contaminating substances in the sediment.
It is, therefore, said that the bottom sediment remains the residual contam-
inative aspect for the concentration of nitrite nitrogen for the considerable

period of time beyond the beach season.
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Fig. 1 Sample Location at Expo Beach

Table 1 The Results of Chemical Analysis

Sampling Water pH €l NHs-N NO:-N D.O COD PO4-P
| Date  Temp.(°C) (%) (pgeat/1) (pg-at/1) (ml/1) (ppm) (pg-at/1)
| St. 7 75/ 3/13 19.8 8.25  18.90  0.16 0.07 5.6 5.6

5/11 24.7 8.48 19.19 0.15 0.05

8/29 28.6 8.12  18.66  0.65 0.14 4.1 0.26

9/30 30.2 8.41 17.93  0.48 0.64 4.9 0.14
St. 9 *75/ 3/13 20.0 8.22  18.90  0.21 0.12 5.4 3.6

5/11 24.5 8.42  19.18 0.13 0.00

8/29 28.7 8.29 18.98 0.23 0.00 5.1 0.27

9/30 30.2 8.45 18.76  0.20 0.23 4.9 0.03
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« 10 75/ 9/30 30.0 8.44 18.76  0.28 0.21 5.0 0.07
.11 | 75/ 3/13 20.0 8.25 18.¢0  0.16 0.07 5.8 2.8
| 5/11 24.5 8.48 19.19  0.00 0.03
8/29 28.8 8.27 18.98  0.25 0.00 5.3 0.25
.13 75/ 8/29 28.5 8.13 18.65  0.94 0.18 4.1 0.35
9/30 30.4 8.43 18.27  0.28 0.32 5.2 0.12
.16 75/ 3/13 212 8.15 18.90  0.19 0.05 6.0 0.9
5/11 24.8 8.48 19.16  0.18 0.10
8/29 28.8 8.22 18.92  0.51 0.00 5.3 0.29
9/30 30.4 8.50 18.76  0.36 0.37 6.0 0.09
. 18 75/ 83/13 20.8 8.28 18.94  0.03 0.10 6.2 2.8
5/11- 24.2 8.45 19.12  0.00 0.03 6.1
8/29 28.8 8.34 18.95  0.56 0.09 5.5 0.32
9/20 30.0 8.50 18.91  0.24 0.36 5.7 0.14
. 20 74/12/30 20.3 8.26 18.81  0.23 0.07 5.4 155
*75/ 3/13 19.1 8.15 18.38  0.19 0.14 5.3 4.0
5/11 25.0 8.60 18.71  0.18 0.15 6.8
8/29 28.7 8.18 18.63  0.89 0.23 3.9 0.42
9/30 30.8 8.35 18.07 0.28 0.37 4.4 0.12
. 20A| ’74/12/30 8.26 18.62  0.77 0.25 5.4 1.5
75/ 3/13 18.9 8.14 18.24  0.69 0.12 5.2 1.3
5/11 23.0 8.34 17.66  1.23 0.37 5.3
8/29 28.8 8.19 18.66  0.89 0.16 4.1 0.37
9/30 30.8 8.35 18.32  0.56 0.24 4.4 0.03
. 20B| 75/ 5/11 23.4 8.41 19.18 0.18 0.12 5.3
‘ 8/29 28.8 8.17 18.62  1.13 0.21 4.1 0.40
9/30 31.5 8.37 18.32  0.88 0.36 4.8 0.26
.21 *74/12/30 20.0 8.20  18.72  0.00 0.12 5.0 0.8
75/ 3/13 19.5 8.26 18.38 0.1l 0.12 6.0 1.0
5/11 25.4 8.49 18.62  0.43 0.17 7.1
8/29 28.8 8.24 18.82  1.04 0.16 5.0 0.59
9/30 30.6 8.43 18.07  0.64 0.35 5.6 0.33
. 21A|  ’75/ 8/29 28.9 8.18 18.78  1.27 0.14 4.6 0.36
9/30 31.5 8.39 18.32  0.64 0.45 4.8 0.59
28 *74/12/30 20.6 8.29 18.90  0.00 0.12 5.0 0.7
75/ 3/13 19.7 8.28 18.85  0.13 0.12 6.0 2.9
5/11 23.9 8.33 19.11  0.65 0.07 5.5
8/29 28.9 8.31 18.91  0.56 0.06 5.3 0.40
9/30 30.0 8.49 18.86  0.28 0.36 5.2 0.34
. 25 >74/12/30 20.5 8.25 18.62  0.00 0.20 5.2 1.6
75/ 3/13 19.4 8.31 17.34  0.48 0.24 6.5 3.4
5/11 26.1 8.58 17.45 0.75 0.25 7.4
8/29 28.4 8.16 17.79 1.32 0.32 4.4 0.46
9/30 1.2 8.33 17.24  1.48 0.50 4.3 0.37
. 25A  °74/12/30 8.18 16.46  0.23 0.25 5.3 1.5
75/ 5/11 25.6 8.48 18.14  0.50 0.20 6.5
8/29 29.1 8.22 17.69  0.68 0.31 5.3 0.35
9/30 31.6 8.37 16.21 1.76 0.79 4.8 0.19
. 26 75/ 3/13 19.7 8.25 18.33  0.11 0.12 5.9 4.0
5/11 25.5 8.44 18.34  0.58 0.22 6.3
8/29 28.9 8.23 18.44  1.44 0.21 5.3 0.46
9/30 30.4 8.50 18.47  0.32 0.20 5.9 0.27
. 26A 75/ 3/13 19.9 8.32 18.42 0.03 0.14 6.2 4.4
5/11 25.6 8.35 19.10  0.45 0.16 4.9
- 27 75/ 5/11 24.0 8.35 18.68  0.00 0.07 5.5
.29 75/ 5711 23.3 8.30 19.05  0.18 0.03 5.5
8/29 28.6 8.17 18.63  0.82 0.17 4.0 0.42
9/30 29.7 8.46 18.86  0.34 0.27 4.9 0.34
.31 '74/12/30 8.30 19.04  0.53 0.10 5.6 2.3
8/29 28.6 8.13 18.63  0.82 0.16 4.4 0.38
9/30 29.6 8.46 18.96  1.48 0.21 4.6 0.15
. 32 75/ 5/11 23.4 8.30 19.10  0.03 0.07 5.5
8/29 28.6 8.17 18.63  0.72 0.16 4.6 0.42
9/30 29.4 8.46  18.¢6 0.28  0.29 4.5 0.02
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Fig. 2 The seasonal variations of pH and D.O at Expo Beach
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Fig. 3 The relationship between pH and D.O values
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Fig. 4 The Concentrations of NHg—N at Expo Beach Area
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Fig. 5 Seasonal variations of NHy—N at Expo Beach
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Fig. 6 The Concentrations of NOg—N at Expo Beach Area
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Fig. 7 Seasonal variation of NO2—N at Exro Beach
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