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Bacterial Flora in the Seto Inland Sea

1. Relation of Viable Counts and Fecal Indicator Organisms with the Chemical
Oxygen Demand as examined in the Coastal Sea Water
of the Fukuyama Bay
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Fig. 1. Sampling stations at Fukuyama bay in the Seto Inland Sea
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Table 1. The physico-chemical properties and bacterial counts in the surface -sea water at station 1 (1979)
Sampling date 5 6* 7* 8 9 * 19 11. l?
ftems 16 30 13 11 25 22 12 26 24 7 4

Water temp.{C") 174 208 23.0 25.6 29.0 300 27.8 26.8 21.2 19.2 12,5

pH 84 8.1 8.5 8.7 8.3 8.3 8.5 8.3 8.2 8.0 8.1
€OD (ppm) 11 14 66 118 2.0 2.3 5.9 9.6 26 1.6 17
Vm““f&gﬁf ~ 28X10° L7X10° LIXI0® L3X10° 3.5%10° 1.3X10° 9.2x10% 4.9%10° L7x10° 7.9X10°
Coliforms(MPN) —  4.6X10? 45x10 3.5X10° 4.6X10? 7.0x10° 33x10° 54x10° 3.3x10? 4.5x10 9.2 10’
E.coliQMPN) - - - L3X10° 68X10 4.5X10 45X10 3.3%x10° 2.0X10 0 3IX10

mmmﬁ) ~  20X10 40x10 0 20x10 L7x10? 0 35x10* 2.3x10? 0 3.3x10°

*Red tide was observed.

Table 2. The physico-chemical properties and bacterial counts in the surface sea water at station 1 (1980)

Samipling date :?* & 7 8 9 * 10 H
Items 19 5 17 2 18 1 27 14 29 11 28 i1
Water temp. (C°) 24.0 25.2 23.0 204 26.3 26.3 26.5 26.5 24.8 22.6 18.2 16.7
pH 8.5 8.9 8.5 7.8 - 8.2 8.2 8.3 8.4 8.3 8.2 8.3
COD(ppm) 18.6 14.6 7.8 1.4 23 1.9 1.% 2.6 5.5 43 1.4 2.6
Viable counts (MPN) 28X 10° 2.2X10° 23X 10° 3.5X10° 1.3X10° 7.9X10° 5.4X10°>2.4%X10° 2.3x10° 7.9X10° 1.7%x10° 2.9% 10°
Coliforms(MPN) 6.8X 10 2.0xX10 7.9%107 9.2x10% 1.3X1(F 3.3x10° 2.2%10° 3.3x 10 2.3x10° 4.9x10° 7.0% 10* 4.9x 10
E.coli (MPN) 4.0X10 18X 107 LIX10! 1.3X10° 1.8X10° 7.9X10% 3.3x10° 7.8x10 2.0x 10 4.5x10 1.i1x10°<1.8X 10
Enterococci( MPN) 2.0X10 3.3x10° 5.4x10° 54x10° 2.0x10° 1.3X10° 3.3x10° 4.0x10 33X 10° 24X 10° 2.0x10 7.8% 10

* Red tide was observed,

Table 3. The physico-chemical properties and bacterial counts in the surface sea water at station 2 (1980)

Sampling date 5 6 7 8 9 10 11
Items 19 5 17 2 18 1 27 14 29 11 28 1t
Water temp.(C°) 20.8 20.0 20.5 20.4 26.0 25.8 26.0 26.5 23.7 226 17.9 16.3
pH 8.3 8.4 8.3 8.3 - 8.3 8.3 8.3 8.3 8.3 8.2 8.4
COD(ppm) 6.6 2.1 4.4 2.2 1.8 1.5 1.9 3.4 1.7 4.4 1.4 2.4
Viable counts (MPN) 9.5X10° 17X 10° 3.3X10° 4.9X10° 23X 10° 4.6X 10° 4.6X 10" 3.3X 107 1.4X10° 4.9x10° 4.9x 10" 3.5% 10°
Coliforms(MPN) 35X 10" 49X 107 7.8X 10 38X I0F 23X 10° L7XI0Y 3310 17X 10P 2.3X 10° 3.3x10° 3.3x 10* 1.3%x 10°
E.colifMPN) TBX10<1.8% 10 2.0X10 2.8x10° 4.5x 10 1.7X10° 6.8X10 1.8X10 7.8%X10 1.1X 107<1.8% 10 2.0x10
Enterococci(MPN) L8X 10 13X10° 33X 1P 1.8X10° 4.0X10° 7.8x10 6.8X10 2.0x10 4.5%x10 2.4X10° 2.0x10 2.3X |O°

Table 4. The physico-chemical properties and bacterial counts in the surface sea water at station 3 (1980)

Sampling date 5 6 7 8 9 10 1.1
Items 19 5 17 2 18 1 27 14 29 11 28 11
Water temp {C*) 20.0 239 26.5 216 25.0 24.6 26.2 25.8 24,1 22.7 17.2 17.3
pH 8.2 8.0 9.1 7.4 - 7.7 7.9 8.3 8.4 8.4 8.4 8.2
COD(ppm) 4.4 L9 7.8 2.1 1.5 2.0 2.5 1.9 2.1 3.2 17 1.1
Viable countst MPN) 16X 10° 2.8%10° 4.9X10° L1IX10° 7.9x 10 4.6x 10* 2.3x10° 2.3x 10° 1.4X10° 4.6X 10° 7.9X 10° 5.4% 10°
Coliforms(MPN) 35107 LIX1I0Y LIX10° 54X10° 49X 10° 5.4x10° 3.3x 10° 4.9%10° 2.3x10° 3.3X10° 3.1x10° 24X 10°
E.coli (MPN) T8X 10 33X 10° 4.9X10° LIX10* 3.3x10° 9.5x10° 7.9%X10° 7.9x10° 1.7x10° 11X 10 4.5x10 4.0% 10
Enterococei (MPNY 20610 2.0X10 $4X10% 5.4x10° 4.5%10 4.5X10 1.4X10° 1.8X10 2.0X10 2.3x10* 1.8x10 3.3x10°
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SUMMARY

For the evaluation of the sea water in the Seto Inland Sea, we thought it necessary
to investigate first the microbial ecosystem of sea water. Therefore we attempted to
check the distribution of heterotrophic bacteria and their activities in the coastal sea
water of the Fukuyama bay. The MPN values of viable counts, £. coll, - coliforms and
enterococci were calculated first then the relation of these values with the COD values
in the sea water of three other stations of Fukuyama bay were discussed in this paper.

The results obtained in 1980 have been summarized:

1. The pH values were between 7.8 and 8.5 in almost all the sea water samples.

2. The COD values stayed within 8ppm except for the times red tide occured.

3. From these results, it appeared that the quality of the sea water under investigation
conformed to the official in Japan of sea water analysis. Indeed this criterion requires
a pH amount between 7.8 and 8.3, and COD value within 8 ppm.

4. The seasonal changes of COD values were discussed. It appeared that in May to June
the values were higher (1.9 to 18.6 ppm), while those in July to September were
within 3.4 ppm.

5. On the other hand, when our bacteriological investigations were made, we found that
the viable counts were in levels of 10* to 10° MPN per 100 ml, while the values of
most of the E. coli, coliforms and enterococci showed in large variation, E. coli,
that is, 0 to 1.1 X 10%,

6. Although the COD values were within 3.4 ppm, the viable counts and coliforms
remained in 10% and 10%® — 10* MPN ranges respectively in the hot summer (July to
September).

7. The proportion between the COD values and the MPN values of these bacteria was
very small.

8. From these results, it could be deduced that considerable numbers of bacteria, mostly
fecal indicator organisms, thrown away in the Seto Inland Sea had no relations with
quantity of all sorts of contaminants, and consequently a bacteriological investigation
was required together with a physico-chemical one for the evaluation of the sea water.





