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Abundance and Productivity of Bacteria in Osaka Bay,
Eastern Seto Inland Sea, Japan

Ichiro Imai and Mineo Yamaguchi

Abundance and productivity of marine bacteria were investigated in Osaka Bay, eastern Seto Inland
Sea, from September 1984 to June 1985. The mean cell volume of bacteria measured by image analysis
ranged between 0.041 and 0.107 u m® (mean of total measurements = 0.073 g m? n = 6900). Bacteria
determined with DAPI-staining and epifluorescence microscopy were 0.40 X 10~5.08 X 10°cells - ml™
in number and 2.30~37.78 u gC - I"' in biomass. Integrated biomass in the water column varied from
0.04 t0 0.93 gC - m? (mean of total measurements = 0.28 gC - m?,n=72). Total biomass in the whole
of Osaka Bay was estimated to be 237 ~662 tonC (mean = 428 tonC). Bacterial productivity measured
by FDC (Frequency of Dividing Cells) method ranged between 0.17 and 136.38 u gC - I - day~'. Mean
bacterial productivity in water column varied from 0.06 to 0.95 gC - m™ - day™' (mean of total
measurements = 0.43 gC - m? - day™'). Total bacterial productivity in the whole of Osaka Bay was
calculated to be 95~ 1447 tonC - day', and annual production was estimated to be 2.4 X 105 tonC.
Bacterial abundance and productivity tended to be higher in the warmer season. The mean ratio of
bacterial productivity to primary productivity of phytoplankton was 16.3%, suggesting that bacteria

utilize about one-third of primary production in the water column of Osaka Bay.

Key words: Osaka Bay, Bacteria, Biomass, Productivity
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Fig. 1. Location of sampling stations in Osaka Bay, eastern
Seto Inland Sea.  East-west section is shown by a
solid line.
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Table 1. Mean cell volume, number, and biomass of bacteria in Osaka Bay.
Mean cell volume Number Biomass
Date (um?) (X 108 cells - ml™!) pegC-1! gC-m?  tonC (whole area)
Sep.'84  Min. — Max. 0.065 -0.107 0.91 -5.08 6.80 —37.78 0.21-0.93
Mean 0.086 (n = 1740) 1.99 14.70 0.43 662
Dec.'84 Min. — Max. 0.045 - 0.081 0.43-1.54 2.30-8.46 0.04 - 0.33
Mean 0.062 (n = 1740) 0.90 4.84 0.16 237
Mar.'85 Min. — Max. 0.057 — 0.098 0.40-2.13 2.66 — 14.07 0.11 - 0.55
Mean 0.076 (n = 1680) 1.15 7.57 0.23 358
Jun.'85  Min. — Max. 0.051 - 0.098 0.78 —4.31 3.99 - 28.50 0.15-0.67
Mean 0.069 (n = 1740) 1.71 1042 0.30 454
Average 0.073 (n = 6900) 1.44 9.38 .28 428
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Fig. 2. Horizontal distribution of mean cell number (X Fig. 3. Horizontal distribution of the bacterial biomass

10° cells + ml™) of bacteria in the water column. assessed as the amount of carbon (gC - m™%).
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Fig.4. Vertical profiles of bacterial productivity along the east-west section (see Fig. 1).
Table 2. Bacterial productivity in Osaka Bay.
Date pgC 17 day”! gC « m?- day” tonC - day~!
(whole area)
Sep.'84 Min. — Max. 6.89 - 82.40 0.48 - 1.50
Mean 24.90 0.95 1447
Dec.'84 Min. — Max. 0.75-6.73 0.04 - 0.09
Mean 1.64 0.06 95
Mar.'85 Min. - Max. 0.17-3.84 0.03-0.10
Mean 1.62 0.06 96
Jun.'85 Min. - Max. 4.09 - 136.38 0.44 -0.87
Mean 17.30 0.66 1002
Average 11.36 043 660
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