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Text-fig. 2. Transparency (by the 30 cm Secchi disk), water temperature, chlorinity
and saturation percentage of dissolved oxygen at each station in the western half of
the Seto Inland Sea in June, 1963.
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Text-fig. 3. Chlorophyll a content, photosynthesis and the ratio of photosynthesis to chlorophyll
a at each station in the western half of the Seto Inland Sea in June, 1963. (cf. See
Text-fig. 2 for the explanation of marks)
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Text-fig. 4. Transparency, water temperature, chlorinity and saturation percentage of disso-
lved oxygen at each station in the eastern half in September, 1963. (cf. See
Text-fig. 2 for the explanation of marks)
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Text-fig. 5. Chlorophyll @ content, photosynthesis and the ratio of photosynthesis to chloro-
phyll a at each station in the eastern half in September, 1963.
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Text-fig. 6. Chlorophyll a content, photosynthesis and the ratio of photosynthesis to chloro-
phyll @ in the Seto Inland Sea, as compared with the values in the Kuroshio and
Opyashio regions and the coastal waters of Japan.
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tent*, (+ the mean for the 0.5 m layer and the depth of transparency).
(O: western half, @: eastern half.
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SUMMARY

As a part of a study on the primary production in the Seto Inland Sea, the photosynthesis (by “C
method) and the chlorophyll a content were measured at 21 stations in 1963. The measurement were
carried out in the western half in June, and in the eastern half in September. (Text-fig. 1).

In the measurement of photosynthesis, the sample sea water was impregnated with Na,*CO;
(5 pc/cc) and incubated in a tank at the temperature of surface water for 3 hours, being illuminated
at about 12,000 lux with daylight-type fluorescent lamps. Chlorophyll a was measured by Crerrz and
RicuArDs method with slight modification. In both measurements, filters of average pore size of 0.8
(Millipore AA) were used.

1) In the months when the measurements were carried out, the hydrographic conditions of the Seto
Inland Sea exhibited a strong inshore character, especially in central region. (Text-figs. 2 and 4, Tables
1 and 2).

2) The photosynthesis (at a certain depth at a certain station) varied within the range of 0.96-9.63
C mg/m?/h in the western half in June, and 1.60-13.83 C mg/m3/h in the eastern half in September.
Chlorophyll a content varied within the ranges of 0.21-1.38 mg/m3 and 1.60-13.83 mg/m? respectively.
And the photosynthesis per mg of chlorophyll a was within the range of 2.98-11.14 C mg/h and 1.98-
11.68 C mg/h. These three variables varied from station to another over wide ranges. (Text- figs. 3 and
5, Tables 1 and 2).

3) These values are comparable in magnitude with the values obtained in 9 bays on the coasts of
Japan in the corresponding months. When compared with the data reported from Kuroshio and Oyashio
regions, however, they are mostly very much higher, although a few of them are of the same order.
(Text-fig. 6).

4) A negative correlation is found between the chlorophyll @ content and the photosynthesis per
chlorophyll a in about two thirds of the measurement; namely, the ratio of photosynthesis to chlorophyll

a tends to decrease as chlorophyll a content increases. (Text-fig. 8).
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Table 1. Data of hydrographic observation and primary production measurement at each station in
the western half of the Seto Inland Sea in June, 1963

Date, |Tr.(m) | Depth | Water Cl O, Chl. a thﬁ‘ .| P./chla
Station |Time & & (m) | Temp. SO —— synt ésm
Sounding] Cp Q) (%) (cc/L) é (%) |(mg/m?3) (;ng /
m?®/hr)
W-1 | June 20 7.0 0.5 16.7 18.20 | 5.59 97.3 1.15 5.69 4.95
15:00 6 7.0 16.7 18.21 5.62 97.9 1.23 5.35 4.35
28m 14.0 16.7 18. 19 5.57 97.0 1.38 4.11 2.98
W-2 | June 2] 8.0 0.5 17.8 18. 15 5.60 99.5 0.77 7.47 9.70
09:40 6 8.0 17.3 18. 29 5.40 95.2 0.84 9.36 11. 14
39m 16.0 17.1 18.37 | 5.36 94.5| 0.75 7.07 9.43
W-3 | June 2] 9.0 0.5 18.8 18. 14 5.72 103.2 | 0.52 3.58 6.88
12:00 6 9.0 18.0 18.14 | 5.65 100.7 | 0.74 5.17 6.99
68m 18.0 17. 4 18.23 | 5.59 98.8 | 0.83 4.80 5.78
W-4 | June 22 20.0 0.5 18.6 18.64 | 5.05 91.5 | 0.45 2.34 5.20
09:00 5 20.0 18.3 18.63 5.10 91.9 0. 56 3.08 5.50
76m 40.0 18.2 18.62 | 5.11 91.9 | 0.52 3.04 5.85
W-5 | June 22/ 11.0 0.5 19.4 18. 07 5.72 104.2 | 0.35 2.72 7.77
12:30 6 11.0 17.7 18. 19 5.92 105. 2 0.55 3.42 6.22
64m 22.0 16. 2 18.35 | 5.32 92.0 | 0.92 4.97 5.40
W-6 | June 23| 10.0 0.5 20.7 16.09 5.70 103.8 — 5.42 —
09:45 8 10.0 17.4 17.55 | 5.76 100.7 | 0.46 3.07 6.67
34m 20.0 16.7 17.99 | 5.30 92.2 | 0.84 4.72 5.62
W-7 | June 23] 7.0 0.5 20.9 14.86 | 6.00 108.1 0.86 7.67 8.92
12:10 8 7.0 16.6 17.17 | 5.38 92.4 1.08 9.63 8.92
17m 14.0 15.5 17.70 | 4.68 79.3 | 0.57 3. 14 5.51
W-8 | June 24| 18.0 0.5 22.3 17.16 | 5.98 113.3 | 0.21 0.96 4.57
14:00 6 9.0 19.4 17.55 5.89 106. 7 0. 32 0.98 3.06
23m 18.0 17.6 17.81 5. 57 98.2 1.29 4.25 3.29
BG-1 | June 24/ 14.0 0.5 22.4 17.27 | 5.56 105.5 | 0.27 1.33 4.93
16:05 6 14.0 19.1 17.58 | 5.61 101.1 | 0.73 3.76 5.15
25m 23.0 16.9 17.91 5.09 88.7 1.14 3.55 3.11
W-9 | June 24| 7.0 0.5 23.9 16.79 | 6.45 124.8 1.27 4.05 3.19
17:50 6 7.0 20.7 17.28 | 6.57 121.2 1.05 3.82 3.64
19m 14.0 19.8 17.40 | 6.17 112.2 1.36 5.40 3.97
BG-2 | June 25 6.0 0.5 21.5 16.12 | 6.16 113.7 1.15 5.73 4.98
09:08 8 6.0 19.5 17.20 5.63 101.6 1.17 6.30 5.38
12m 10.0 18.5 17.44 | 4.87 86.8 | 0.97 4.77 4.92
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Station Location Weather Air Wind
Latitude Longitude Temp.("C)

W-1 33°55.4’N 132°43. I’E ‘ Cloudy 24.0 Sw-4
Ww-2 33°40.3'N 132°26. 3’E Cloudy 24. 4 0
W-3 33°31.6'N 132°13.3’E Fair 25.6 S-2
W-4 33°18.3'N 132°05.3’E Fair 23.1 0
W-5 33°34.5'N 131°56.4’E Fair 24.4 ESE-1
W-6 34°04.4'N 132°16.8’E Fair 26.5 SSE-2
Ww-7 34°19.0'N 132°21.3’E | Fair 26.8 SSW-3
Ww-8 34°05.5'N 133°21.8’E : Cloudy 26. 4 NE-1

BG-1 34°18.5'N 133°26.3’E . Cloudy 27.0 NNE-1
Ww-9 34°19.0'N 133°16.3'E ‘ Cloudy 25.2 SE-2

BG-2 34°25.3'N 133°28.0'E : Fair 25.0 SSE-1

I
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Table 2. Data of hydrographic observation and primary production measurement at each station in
the eastern half of the Seto Inland Sea in September, 1963
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Date, | Tr. (m) Depth | Water | CI 0, ’ Chl.a | PhOto- | p jchla
Station |Time & | & Cr (m) | Temp. B }?Z:tcf/:slsx
Sounding °C) (%) (cc/L) ! (%) ’(mg/m3) mg,%hr) i
E-1 !Sept.18 2.5 0.5 | 25.4 | 17.21| 4.94 | 98.6 | 5.89 | 15.93 2.70
11:05 2.5 | 253 1721 | 4.84 | 9.4 | 584 | 17.10  2.93
14m 50 | 25.3 1721 4.78 | 95.2 | 7.22 | 17.14 2.37
E-2 |Sept.18 3.5 | 0.5 | 25.7 17.10 | 4.44 | 89.0 | 4.31 9.38 2.18
| 13:15 | 10 3.3 | 25.7 | 17.11 | 4.47 | 89.6 | 4.60 9.09| 1.98
13m 6.6 | 25.7 | 17.11| 4.44 | 89.0 | 4.32 8.76 | 2.03
E-3 |Sept. 19 4.0 0.5 | 24.8  17.20| 4.56 | 90.1 | 2.64 | 11.78 4.46
08:10, 8 4.0 | 249 17.22| 4.50 | 89.1 | 2.63 | 10.68 4.06
20m 8.0 | 249 | 17.21| 4.43 | 87.7 | 2.94 9.93| 3.38
E-4 | Sept.19 7.0 0.5 | 24.8  17.50| 4.45 | 88.1 | 2.65 | 22.38 8.45
| 10:40 | 7.0 | 24.6 | 17.50 | 4.16 | 82.1 | 2.52 | 10.86 4.31
30m | 14.0 | 24.7 | 17.50 | 4.14 | 8.8 | 2.91 | 10.68 3.67
| |
E-5 | Sept. 20, 5.5 5 | 24.3  17.81| 4.09 | 80.7 | 2.26 7.70 | 3.41
07:16 | 7 55 | 24.3 | 17.84| 4.05 | 79.9 | 2.30 6.09 2.65
34m 1.0 | 24.3 | 17.82| 4.03 | 79.5 | 2.3l 7.48 3.24
E-6 | Sept.20, 5.0 0.5 | 243 1816 | 4.60 | 9.1 | 2.89 | 12.32 4.26
09:04 | 9 50 | 24.3 | 18.15| 4.55 | 90.1 | 5.13 | 14.38 2.80
42m | 10.0 | 24.2 | 18.17 | 4.41 | 87.2 | 5.42 | 13.11 2.42
E-7 | Sept.20, 7.0 5 | 25.4 | 17.92| 4.89 | 98.2 | 1.60 | 12.46 7.79
12:50 7.0 | 25.1 | 17.96| 4.70 @ 94.0 | 2.46 | 12.16 4.94
53m 14.0 | 25.1 @ 18.03| 4.52 | 90.6 | 2.35 | 10.89 4.63
E-8 | Sept.2l] 4.5 0.5 | 247 | 17.31| 5.0¢ | 99.4 | 876 |102.29  11.68
11:5¢ = brown 4.5 | 24.7 | 17.29| 5.04 | 99.4 | 9.13 | 85.66 9.38
37m 0.0 | 247 | 17.3 5.00 | 986 13.83 | 9.8 | 7.00
E-9 |Sept.2ll 5.0 0.5 | 25.1 | 17.24 4.52 | 89.7 | 4.09 | 12.79 3.13
14:30 50 | 25.1 | 17.19| 4.53 | 89.9 | 4.23 | 11.78 2.78
| 30m 100 | 25.1 @ 17.19| 4.46 | 88.5 | 4.32 | 11.98 2.77
E-10 | Sept.22 6.0 0.5 | 24.4 17.69| 4.35 | 85.8 | 1.81 9.82 |  5.43
08:10 6.0 | 24.3 | 17.69| 4.3¢ | 854 | 1.90 | 10.10  5.32
| 20m 120 | 24.3  17.69| 4.30 | 846 | 2.06 10.32% 5.01
BG-1 | Sept.22 5.0 0.5 | 244 17.36 | 4.64 | 9L.2 | 1.64 | 10.97 |  6.69
09:25 50 | 24.3  17.40 | 4.50 | 88.4 | 1.91 9.70 |  5.08
24m 10.0 | 24.5 = 17.61 | 4.05 | 79.9 | 1.81 9.43 1  5.21
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Station Location Weather Air Wind
Latitude Longitude Temp.(*C)
E- 1 | 34°26.2'N 133°39. I’E Fair 24.8 WSW-3
E- 2 ‘ 34°25.3'N 133°56.4’E Fair 24.6 WSW-3
E- 3 ‘ 34°37.4'N 134°20.0'E Fair 20. 4 WNW-3
E- 4 | 34°31.5'N 134°38.0'E Fair 23.7 NW-2
E-5 1 34°31.5'N 135°07. 5E Cloudy 21.2 E-2
E-6 | 34°22.7'N 135°01.9°E Fair 22.3 E-1
E- 7 34°04.7'N 134°44.7°E Cloudy 24.0 SSW-1
E- 8 | 34°19.5'N 134°28.4'E Rain 21.6 w-3
E-9 i 34°25.5'N 134°10.4'E Cloudy 22.8 W-2
E-10 | 34°11.8’'N 133°28. 5'E Cloudy 20.8 NNW-1
BG- 1 ; 34°18.9'N 133°26.2’'E Cloudy 22.6 SW-1
Abbreviations Used in Tables 1 and 2.

Tro-oooeee Transparency measured with the 30 cm Secchi disc.

Cp-ooeee Water color in Forel’s scale.

Water Temp.:----- Water temperature.

Cloeoeee Chlorinity.

O, (cc/L)--------- Dissolved oxygen in volume as reduced to standard state.

Oz (%) Saturation percentage of dissolved oxygen.

Chl. g+ Chlorophyll a content.

P./Chl.a-------- The ratio of photosynthesis to chlorophyll a.

Wind------- Direction and wind force in Beaufort’s scale.



