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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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EREHZEINTORILR2E=F Y 7T 5012, REFMERUAD, {FBHICBT 2 H08E
BOIER HEs L CHEAE, KR oMBEEREMS L bEETHE, 22T, XRXT
i, FBERFHEBFBRELFIORENREEER B 2MEHAE 2T ERPRE T 5,

HHEEFE

REHEE & Uik OFEE

1998 4E5 5 29 H, 199849 H 18 H, 19994 1 H 14 HD 3EIch 7z b, TIREXRHET, &
#Ha }ﬁ‘«ﬁaﬁﬁﬁﬂéo) 9 jo)iﬂlﬁ (St' 19 %m; St’ 29 m’E?E; St 39 j(ﬁﬂ“ﬁ; St 4, 7 x l) _ﬁ
Di5; St. b, BF; St. 6, MAY¥HE; St. 7, KH,; St. 8, #H; St. 9, FEHEE) (Fig.l) T, &
KRB ORI EITo 1z FASEIL, BER) E I TRAL, XELU o UHER ks B
D, BEbICHEOBEBR T/, SHEMSOAES L U pH i3, BIFAARKBISATEE (R
) RREWTHIEL I,

L B R A A S A I
140°45'E [ 140°S0°E  1140°SS'E 41°00'E  141°05'E

Fig. 1. Sampling sites for the bacteriological study. Nine sampling stations (@) and the
power station (%) were shown in the figure.

BEES L UCEBRROE

B OWKERHT, FREK Iml LT 10% SV — VT AF A FER%E 1ml iz 7z
bDEBHMLAOBER 2 ETORML, REBEETTS £ T, £°C TREL 2, ZOEEREHT, 100
ug/ml DY, 6-Y7 22 /-2-7x =4 > F—)L (DAPI) ¥A# % 50 1 N2 T 1 BRI L 7=,
Z0%, TORT YT 7y 7 T—HREPAL, BB TL > TE W2 0.2 ym Nuclepore 7 4 L
F—%, XROH5HE% L L THARLVS -2y bL, BRE2LTA8L 7 (Kepner et al.,
1994), FEHHA A VB —RES LIcATA FTIA LR T 4 VI —%DYE, &5 ZHEHEA AN
EIANI—LE—RBESL, 2OLICAIN—T 5 A 52D CHEEMET (Axioscope, No. 1
TZANF =y b, Zeiss) T, 74 NF —D /A REFOMERETHRL 72, 1 HE N7 0 O
B 5 7 4 V7 —SEICHRE S BRI HEE L, ¥k 1ml 4720 OBBEREHH L
{Kepner et al., 1994),

$z, ARBOHBRIERCKEY, SEKEEEFERE L, FHE, 10 EHREE, 100 FHR
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e, BEIRE &0 AR L 1 MKEREH (1/2 SA) (Yamamoto et al,, 1982) 2 #iz 0.1
ml TOEHKL, 200C T BSR4, FREMICE U 2= — 258U, ¥k 1ml 4720
DEBB L LTHEH L2,

ARHOMERIRE

EREBREIC AL VARSI S, > 5 202 30 BRETE L, MBS 1T - 724 800 B ftst
BHRIZ DV T, HRicE D SERBRE LT (Sawabe et al., 1995), EH¥MEOMERZNR (1
M - 7K, 1990; Sawabeetal, 1995) IZHEVBL NVDREET o7, £, EBREKIzOWL
T, ¥7F>2, TUory, TAEVEEF F ) Db, 20— ADOBHTHEESER, BI040 &
0C TORBORELBREL 2,

VA TEEAFRERREORY

JEHEREPERO 2 TEBEESR B LT, R a3 TEE A LCREREC 58, FHhkD
FHEL R SR TRERERENSES h (I8 5, 1988), A& iz Pseudoalteromonas bacterio-
lytica L d5fa & iz (Sawabe et al, 1998), AE L, AR 10C LTz 3 LS otk
Zepo, KERIOBOAMERET 2~ BERTH L EEZ 510 T2 (Yumoto et al., 1989),
#-T, HED S OBIKSEHABROTFE I ITENLIGENE L 2 D B3RS H 2 b
5, KEOXM L EHEB 2T, FEFEBEORHIZILES (1990) OFHRIZETVTIT-
oo Tbb, KIBEERE, BELIAEZRAIA PSR, ERENLINEIRE, =
DHRBEERXT A F 77 AeBERRBRE AN, SHEOEAAHELEXR54 175258
BB TANT, 205, 20C T—HEEE 2TV, 2V EFLROREILOEEXBR Uz, &
B, HKEENE, SRS RTORBERR T2,

5 R
EERTORER L EEHOES)

TALEBRERDO 9 DDl s, 1998 F5 529 H, 199849518 H, 19941 H 4 5o
3ENCE - THE L K OBEE, £EKOHERERE B8 XU, KiE, pH Offid, #hZh Table
1,2, BEU3 WAL, 199845 A 29 HicE L - AR OBERIE, TXTOHET10°
cells/ml DA —5—TH D, LEHL, 10°-10° CFU/ml DEFTH -7- (Table 1), 5 H D#gAE
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
9 A 18 HIZHRE Lok R OBEHIZ, 105-10° cells/ml 04— —TdH h, HEHIL, 10°-10¢
CFU/ml Q#FTH > 7z (Table 2), 9 A D#gARIZ 17.8°C (St. 6) 55 21.0°C (St. 4) D&iF, pH
1% 8.1-85 THo7: (Table2), 54z, 19994 1 H 14 Hic E L - AR 0@ E L, 10°
cells/ml DA —5—TH D, £EHIE 102-10° CFU/ml OKFATH -7 (Table 3), 1 B ¥ AR L
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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THEERFERO I EALS TSI N ERER L~V THBRIEL, TS, SEHHECE
BOED2EEEZ Fig 2 g b TR LK, WTROESICE VLTS, FHICEFE R {, Altero-
monas, Pseudomonas, Vibrio \ZJ& T 2 HEMHIENE L, ZD3BTH0Y L EEED Tz,
T b Alteromonas & ¥gEEE Pseudomoans J&DIFRMEME O 5 o 2 A A S WEAHNED &z,
7z, BEMED Aeromonas, Pseudomonas, Bacillus [BHIH & BRE b & & S HED S RIE S, St
1,2,5, 8LV 6 DOBRTHAERL G 5/, SEAINOMEFOZEEITIE, St.4,8, L9
D 9 A ORRFHERR T Vibrio BB OFISHHEML 72, St. 1,2, BL U5 Tk, 1999 1 DR
HBEERE TREME D Pseudomonas BHIE DEIED EH T 2EAICH -T2, 0B, St 9Tk, am=—
D20 ERLNEURiroT e, 0T OEEER LT,

100 MmMA RMA CRE RAE QME ® HHE [1BR
M K B BEH RUE M KT &
(I
OElN ERK o HRE H &lE (8
4 & N RNT KX dUE BEX
E 5 s} 4 k4 b<] X 2 | w 4 14 '.4 a
o ||| B % ] B L b % b £ f D B
> ¢ # (> kol B ® MM HEE
IS B (1] B4 e B <] B b e K
a o .‘ & BB " Il b B
B AN g 4 K (
[ = 1| B 4] L ¥
g # || £ & [ * p
o B ||| b4 s ®
50 % Ll b i e P
- FHBIE oI
& i pd :
& 50 @ B
= = g
] =
£ 5
[ o
& 5
0 \

MSJ] MSJ MSJ] MSJ] MSJ] MSJ MSJ] MSJ] MS]J
St. 1 St. 2 St. 3 St. 4 St.5 St. 6 St.7 5.8 St 9

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.

T+ EEEESBEMNEIFRMES LU 4C L 400C TORE

HHE, SEEHOREAEEGERIC D LT, SBEOBSFYE (TLEVE, Ty, ¥
FV) OFFREETEN, 27, TAX VBESBEEOSE AR 5D 2851, b AB X
U9 AOFKD S S NIRTE L BHI2 8. 1,2,4,5,6,8 5L U9 TE < 60-90% % T
Teo 727 REMEMIEIL 5 A ORETERTE < RIEE N, 86.2,3,4,5, BX U6 TT0Y% L5
WEIETH o7, LHTH2 1 HOBRIERL SR L AL RS Ak hr Tz, 2, ¥F
F U REAE IR TR OES, WThORORBSEROL 2 LS 30% 2 5HTHED, H
A% LB sz,
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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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100 (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.

FEREHOIRHIKR

THFEERERD 9 EROEAD S, FREFRHEOKRE 2T o R 2BFDKEB L b
b¥T, Fig 412 LD TRLTz, 5 AOEKER TR, St.9 0 1 XOFEEE THREFEHEL R
ENBP2TZDAT, TRUNETOBATHRE SN, 5 HOBERDOKIRIZ ICHEBTH-
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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,

* =

HEREFHHERERIZS 4 ¢ St.5 Ofjc@BRash s, B ASEHOOFEMEMERTHTH %
25, St. 4 5L U St 5 B HADHEHIC X 2B EAOHEER - 3ZITELELILND, B
B, RSB L CHERS, BEMOBREICHELVETEMT 2L TFRENSLY, ZO0BR
BESROAEZFRER SRV, L, BBHRCMEDRL L CHEBICK S 28
BANEEE, SO MEEERD 3 20 TEBENLETH S,

FREMREZOBIKFHICHES, BUBROKRRE LR Y2 s v—yva VEREIAKEA
TS, HEEFEREREZEICH2 L5112, 1-2C O LAERED 25 EE > T3
tEZOND, KHAETRE, £CBLUW0C THBETEZ 2MEOEIS 2R ESBRHAN, T
BRBBOEfME LT 4C CRECELEBERFOH SN 1 FELELCHL, 40CTRETES
hEAEEORSHKPEBR VTRV I LS E R T, BEFNIRERBEE LT, St.4B
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-
ability LD SN L HHERE L H B, 351, KELFEBOMEDISEL LT, 10CLLTT
FREPEL < R 2REFRREOSHFREZITV, HEFR> > OREKOHHCEL TofE L
LTHWS ZEWTREPER L, HELZWThOEA» S b REFRRAERRE Xz, K
B3 5-6°C DBAYTHREFERESRHE S NIESNH o7z (Fig 4), 8-> T, FEREEL L
AR EAOFMIZHEEANCIIBE L W EEZ SN0, REFEJITFTERMEILIO St.5 Tk, BL
ZIREREEIRE S Wi o 2 REFREIED St.5 TOREREEORHBIIENTH 2 &
%25,

TAEEIBCBRTFEDORERFHHEEBHZ, FRIOEI2ZFAr6ETINTEY, ERITET
RCEERHBRTETH 2, EERGZO TILEEREESEOMEENELLT 2050k, FEEIZ
BIREE O,

#t &
FHER, TFBUERERREARO R L Uo7, 22, #HERET 2,
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