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Bacteriological Study on the Coastal Area of the Shimokita Peninsula

Tomomi OBaTAY, Tomoo SawaBeY, Reiji Tanaral, Yoshikazu TantuchI?,
Masashi Ona1?, Kenichi Tasima® and Yoshio Ezura?

Abstract

A nuclear power station is under construction on the west coast of the Shimokita
Peninsula, and the power station will be run in 2005. Bacteriological study was conducted
to evaluate the normal bacterial flora at the coastal area of the Shimokita Peninsula around
the power station from May 1998 to January 1999. Nine sampling sites indicated that
bacterial flora of the coastal area was consisted of marine bacteria belonging to the genera
Vibrio, Alter as and Pseud as. Terrestrial bacteria were identified in some sampling
sites. As the power station will use seawater for cooling the nuclear reactor, then the warmed
up seawater will be back to the coastal area around the power station, and seawater
temperature should be raised. Therefore, the rate of the isolates with psychrophilic and
mesophilic growth was investigated in each sampling site. The bacterial isolates, which were
able to grow at 4°C, were commonly distributed around the coastal area, but the isolates,
which were able to grow at 40°C, were only isolated from seawater samples collected at
September.

Key words: The Shimokita Peninsula, Nuclear power station, Bacterial flora, Marine
bacteria
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Fig. 1. Sampling sites for the bacteriological study. Nine sampling stations (@) and the
power station (%) were shown in the figure.
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FHEL R SR TRERERENSES h (I8 5, 1988), A& iz Pseudoalteromonas bacterio-
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i, 13.2°C (St. 1) 25 17.9°C (St. 9) D#EFH, pH i3 7.8-84 TH-J: (Tablel), 7z, 1998 4
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1% 8.1-85 THo7: (Table2), 54z, 19994 1 H 14 Hic E L - AR 0@ E L, 10°
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4.0°C (St. 8) 5 6.5°C (St. 4) O&E, pHIX 7.1-18 CThH -7z,

REBS L VEEHROER > R CEBTHREROE S (Culturability) 2B H L - HBE %
Table 1-3 W H bR TR LIz, 1998 5 HORETIZ, St. 1,2, 3,4 B X U9 O¥ASE T Cultur-
ability H3% {, 1.3-6.4% O TH > 72, FDMDELTIX 0.3-0.8% THotz, %72, 19984E9 5
DOFEB T, 5 A OFEBIZ i~ Culturability Y& <, 0.1-1.2% OEETH -1, & 512, 1999 4
1 HOZEE T, Culturability 233 & 12{€< %D, 0.018-0.65% O&HETH - 12,
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Table 1. Bacterial counts of seawater sample collected on 19 May 1998.

Water quality

Station Total bacterial counts Viable bacterial counts Culturability
p Tﬁl&). (cells/ml) (CFU/ml) (%)
1 78 132 2.7x10° 7.7x10° 2.9
2 79 145 7.3x10° 9.6 x10° 1.3
3 7.9 135 5.3 x 108 3.4x104 6.4
4 80 178 2.5 % 10° 4.9x10° 2.0
5 78 153 6.4 x10° 2.5 % 10° 0.39
6 80 170 6.6 X 10° 3.8x10° 0.58
7 80 172 6.7x10° 3.4x10? 0.51
8 82 168 T.0x10° 2.3x10? 0.33
9 84 179 4.0x10° 8.8x10? 2.2

Table 2. Bacterial counts of seawater sample collected on 18 September 1998.

Water quality

Station Total bacterial counts Viable bacterial counts Culturability
p T(%rg;). (cells/ml) (CFU/ml) (%)
1 84 19.5 5.2x10° 6.3x10° 1.2
2 8.2 19.4 1.0x 10¢ 4.8x10° 0.48
3 84 203 1.5x 108 1.0x10* 0.67
4 8.1 21.0 1.7%x 108 2.4x10° 0.14
5 8.2 18.2 1.8x 108 1.1x10* 0.61
6 84 17.8 1.7x10° 1.9x10* 1.1
7 84 201 1.9x 108 3.5x10° 0.18
8 84 208 1.4x 108 1.9x 10 0.14
9 85 205 7.6 x 10° 8.6x10? 0.11
Table 3. Bacterial counts of seawater sample collected on 14 January 1999.
Water quality
Station Total bacterial counts Viable bacterial counts Culturability
o T(P:lél}). (cells/ml) (CFU/ml) (%)
1 7.8 4.5 2.6 x 10° 8.1x10? 0.31
2 7.1 5.8 3.0x10° 8.9x10? 0.30
3 74 44 5.4x10° 1.7x10? 0.31
4 7.6 6.5 5.3 x10° : 2.3x10? 0.043
5 7.7 4.8 4.6x10° 5.0x10? 0.11
6 7.5 5.0 8.5x10° 2.9x 107 0.034
7 74 5.5 5.1x 10° 1.4 x10° 0.27
8 74 4.0 4.6 10° 3.0x10° 0.65
9 74 6.3 5.5x10° 1.0x 102 0.018
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Samling site and date
Fig.2. Bacterial flora of the sampling sites. M; May, S; September, J ; January, I; Vibrio,
E; Alteromonas, E; Pseudomonas (M), @; Pseudomonas (T), []] ; Aeromonas (T), E;
Cytophaga (M), ; Flavobacterium (M), ; Bacillus, E; coccus (T), D; unidentified.
“M” indicates marine and halophilic bacteria, and “T” indicates terrestrial bacteria.
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R, RO T T, 40 BLUV40C CRECE 2MBEOE S HA~IERE, Fig 3CRLz,
L£CTHETE 20EKOESIESE 3,8, BLUIDIABIUVIHOERTETEIL 2725, &
I 50% U L L Ed o7z, BiZ, BEHD 1 BORBSTER T, £C TRETCE 3HKOE
HixE» ot (Fig 3-(A)), Zh EIINBIIC, 400C THRE TS 2EEKOEHE, b TEWE
Bich b, b ABLU 1 HORESBETIH, WThOFESSEERE b, 200 U TTholz, L
LLEHS, 9 AORKES MR TIZ 40C TCRECE IEKROESGNEH Y, St.1,2,5 8L U6
TiX 40% Z#8 2 Twi- (Fig 3-(B)),
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Fig. 3. Occupation rates of bacterial isolates with psychrophilic (A) and mesophilic (B)
growth. I ; the strains isolated on May 1998, D; on September 1998, ; on January 1999.
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Fig. 4. Detection of Pseudoalteromonas bacteriolytica like-red pigment producing bacteria.
Circles, squeres, and triangles indicated the seawater samples collected on May 1998,
September 1998 and January 1999, respectively. Closed symbol indicated the samples
detected the red pigment producing bacteria, and the open indicated not to be detected.

7> (Fig. 4, Table 1), 9 H O¥/AFETIZ, St.2 D 2 XOEEE £ b RLEREFEIRE S hiz0 A
THo728.6,8, BLU I T2ERDEEE L bFROHSBREENT, 20MOEARRTCII1IAR
DL THRARBEE NIz, 351, KENICCLUT R -7 1 HDOWARE TIE, St.4,6, B
F U8 2R ERTHAERERFE IR I i o7,
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BRBBOEfME LT 4C CRECELEBERFOH SN 1 FELELCHL, 40CTRETES
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X U8t B R BEEADMEE S 2 12 0, ME A TORBEE & PEEE O NS V28§ E1L
THAREMLS B . %z, WAEH T, FIRETE L 3 2 0= —#, §4b b Culturability, 45,
R CHAEORE R D 0.001-0.1% ThH % Z L BHEE I T3 (Amann et al, 1995), FFHERKR
TEONEERHET 2 £, 002-6.3% OBITHY, E»SKICLY TIOEIE L, BELHT
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52 1 o B UHEWERICH > 72 (Tables 1-3), KB EFIZHE, LIBIZB 1T 3 Cultur-
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