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199341 A5 1995 4 5 A £ TOHBICh-»T, BEBLLIE-NBOMRYTH L HED
OB O OBHE Sta. A LEFREOBR L Sta. T4 IZBWT, BAKEREALT,
MU B DRFZE A BN & A LT, RBMEBE (cells ml™1) 1%, HIA A TiX0.7x10°
~9.9x10%(FF#: 4.1x108), HIA T4 TiX 0.8x105~9.6x10%(FFH): 3.5x108) TENENE
B L7, REMEBER, HIKES m THREINZ (1993 4 9 AIT Sta. A ; 11.1x106,
1994 4 9 AIZ Sta. T4 ; 10.5x10°%), MEEEIILFIILE L UEL, KBERERFTELE

BEDREZ VDD LR L,
EEY, TOMHEBERLSE
BICERALEEOZEMZE A ERL,
BEEH LTV EEEZ NS,

FRETIRARICOI ) MBI HEOREME L RERE IR
I EZKBIZ X > THIE ST, MBEEER,

Hp 22 ]

Pie< &b REREBERREIEHTIZBO T, MEOLER

F—U—F M@, FHOHEER, BREL RE

1. #&

KEAERERIZI T DUEBAF MM (LA, MHE) X
AL ERILT 2 EERNME TH D, MEBIHE
#FELTRETHREIKEOERBLNEITTSIZD
NTHRAEEE 25, LT, BREBIEVEFREROE
8 (hypereutrophication) (2 L 724 #8% (Hutchinson,
1969) ICBWTHL, 2 DRENIIA SR LA ET
% (Seki, 1992), [FFFIZ, MEIIBRTFEARY 2 ELE
ELTHIA LT 22 LT, BFEARMERRIC
R DERENT A XORFIHEVERD 0D, =
FTU— T n—DERERDEEEOREBE-TVS

il

*2006F 12 A 7TH & H; 2001 E3 A 24 % &
EVEHE . BARIBESESR, 2007
P BRFKEHEEERTEAT T 164-8639 BRHHHEEE 1-15-1
FE#% e-mail address : nmrQ@ori.u-tokyo.ac.jp
P EZRRBWKESR T 030-8570 #HRREFTES 1-1-1
> BURMERY T 108-8477 HILHIHER HERE 4-5-7

(Parsons and Seki, 1970; Pomeroy, 1974; Seki, 2000).
ZOEBEEL, RECFETIHATELEEOZE
LHMERBEDRNI T VAT 7=V L BBREDN
7 o A THE B (Ducklow and Shiah, 1993; Seki, 2000;
Pernthaler, 2005), ZHREL LEThT, MEREIX
ERJTD, 72EL, EREEBIBREEDBRBEHOT,
FEALEDOEIRTHESEIX 10°5~108 cells mI~! T
% % (Seki, 1986; Sanders et al., 1992; Fuhrman and
Noble 1995),

HRBIIAARTRED B DOHEBIGEOET LW
BThd, EEOBRBTIIABMOEEREEOE
DREPEITT D0, EBITERRLT D LBGTEA
BREMRBE L > TV 5, MEOEMREIIT, ToM
A LIFRMIEAEEMEPERT D & & HIT (Seki, 1991;
BEH, 1991), EE»S VU OBREERL, KEICHE
BT5ZLT, BVWNEBEERHNT EEEREZL
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TW5 (85, 2003; % 5, 2004), FREOHHEE
BLVIEEWCRIUCH D, FRE OMERIIERO
BERBULVLVOLERE L BIZER LILL &N (Taga
and Kobori, 1978), & RE(LDOET LI ERERICRT
BWMAEHOBEIFIERLTNE EEZLND,

HRBIC BT 2MEARREDOHIZEIE, 1970 £RIC
BN H D (Seki, 1973a; Seki et al., 1974a, b; Ter-
ada et al., 1974 72 &), Terada et al.(1974) & Seki
et al. (1975) 1¥, TRENEFIZBT 2 HELOME
FEEOKESALEMENHENOTER Lz, LD
HE B E X E I B FHEAR (Petroff-Hauser bacterial
counting chamber) % AV 72728, BIEDKBEGLEIEIC
LBREEOHBDOBE LITRRY, MEBEOHEK
EHEMEIHREORRICE > TEL R D TR D
%, LdL, Seki (1973a) ITHIEHEMRIZ L 23 0fE
AT AV AMENESOHREL TV 5 Kinyoun’s
carbon fuchsin % VN2 BB EAIZ K o THERFIED
TWe, 205 %, BRERFERRE CERT DB
ZRET DIEBIBIKRE LR~ U, B
Eiip, RAMERELTML TRY, HFORRKM
HREBESHM A NDERERFENY Li2oTWD,
1970 ERE ¥ HIE, BEOHWHECHEE, HDHWIT
FHARS S FRAE 72 & O AT REREICE B L 7oBF5EAS
1Tl (Seki, 1973b; Simidu et al., 1977, 1987; Nair
et al., 1985; LIRS, 1993 ; Kimata et al., 2003), &
DT Kogure et al. (1980) X, ERIZHFEEHLHE
KB T OMBEEEOSREWE %, BEEYEEIC
LoTHDTESHELE, LiL, Kogure et al. (1980)
L, RUKBEBCRRBRBOMEIMER 8%
A I (2001) BBRFE, AEREEEE® L LTEAT
o D BB OREEM M 2 WA LR, EFRD
feblpvy, £ TAHARTIE, BRBLOELVHEK
BOPRED 2 BRRIZBWNT, MEOMBRREE DR
ZEMatizBR LT,

2. F &%

BRI, RRAKEXREHRMAHEESH BFRAL H S
VWIEEEFRE 0Lk, #H 1 ERE, £E
IR O DL A Sta. A(ZKIEAY 23 m, 35°30°30”N,

B FE - FTEF IERR
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Fig. 1. Sampling stations in Tokyo Bay, Japan.

139°50°00” E) & AT EM DRI A Sta. TA(KZER 27 m,
35°25'00” N, 139°48'00” E) I235V T2 5 7= (Fig. 1)
AL 1993 4E 1 ANS 199545 A Th 5, Sta. A
WCRWTIIEBEA?S 20 m £C, Sta. T4 TIE 25 m ¥
G, van Dorn BKZBREZAWVWT 5 m B TERA L, &
AKUT#EAK 100 ml i NVE —N TATE R (25%
&, EBTFEMER) 2 BERE 1%C22 X5 ITmaEA
EL, MEMCREL TERZE~RLFo1,

RADO—#H x4 E L, DAPI (46-diamidino-2-
phenylindole) & X YV MIE MM DOEEE L R L
(Porter and Feig, 1980), #iE#N iz \y* 7 74
N4 —3 LT Millipore HA 7 4 V% — (JX£2 0.45 pm)
% D7z BT % Sudan Black B TH£ L7z Nucle-
pore 7 4 )V Z— (X% 0.2 um) *EH, ¥ —18 kPa ®
EH TSI LT, Nuclepore 7 4 V7 — EIZRKTOH
EERMELL, REMADAT A FREHL, 7405 —
% Olympus #BIE¥R A=AV a vy FANLTHAL,
YERL U7z, ABEE OF %1%, Nikon FHEUTE S 3 R BRMES
ZAG, BRI T TITRolk, HEIEEITRE
% 1 ERLUNIZIT R o T2,

DAPI a5 T, HEEIPEBROER L LY
30%DEVINHE & 72D & &N TWAH Z & (Suzuki et al.,
1993) ZE[E LT, ABFIETILE/ NG %208 L
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HAEMEZMEEEL LTHWAZ LT LT, WMERE
BEN DR - EREMB~ORAIE, 30.2 foC cell!
& 5.8 fgN cell™! Z v /= (Fukuda et al., 1998),
BRI CTD # AWTKER R ERIE L, &
7z, 7aa 74 VERE, FBTERRLUZEK 40 ml
% 75 AU#k (Whatman GF/F) T L7, N, N-
dimethylformamide THiH L, BIE % CHEET TH R
7 (-20°C) Lz, Z7 a7 4 VRAKEREHET
(Turner Designs type 10R) TRIEL, 7 2u7 116
SR 2B L7 (Suzuki and Ishimaru, 1990).
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Fig. 2. Temporal variations in temperature, salin-
ity, chlorophyll a concentration (Chl a) and bacte-
rial abundance in the surface layer of Tokyo Bay
from Jannuary 1993 to May 1995.
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3.1. ﬁi%tﬁﬂé*ﬁ-ﬁﬁ-bun74»aﬁ
B -HEEEOFHTE

WBREH D VITEREICEITBKE - Hy - 2 oo
T AN o BE - AEEEOFHEE Y Fig. 2 TR,
#B (1 m ) 2k 5KiE (°C) 12, Sta. A Tit 8.8~
28.7, Sta. T4 TI¥8.7~27.5 TEE LT, EFHRB
ABIZENEN 175, 17.2 ThHotz, KiBIILZLFE2 A
(1993 413 1 B) ITIE<, EER AiZ@Eh otz

KRBT 2HESIT Sta. A Tik 18.49~32.23,
Sta. T4 Ti¥ 27.20~32.68 TEB L1, EELHEBE
TENEN 28.88, 30.96 L7z, ZEEJIF OMOH
RTEP o7, KR LI, BReERII X
DYWAKMADEERBNEFELFLIES Y, XF
W&o T,

KE(OmBE) IZBFHZ 00T 4L o 85 (Chl g, B
ik mg m~3) 1%, Sta. A Ti%3.2~103.6, Sta. T4 T
1$3.0~50.1 TEEL, MBRRALL H 302 TEHLZ &
2207 (FFHRE Chl o iTTNFH 24.6, 14.9),
Chl a DEBNIAEZBE L TRE Do, KEMiC
B DHIA (12 A, 1 A) &L, EFE0bEZE 4
A~9 B) IK@VWMEMZ R L7z, 1993 4E 11 A D Sta. A
BRI DELAEVE, REEHKERBLLLZAH
M7 U N BEIX, Heterosigma akashiwo % E4E
ICHER STz, ZORE5 m B Chl aid 259.1 12
ELTWE,

REIWZBTDMEBE (cells ml™!) iF, Sta. A
T3 0.66x10°~9.90x10%, Sta. T4 Ti 0.79%x10%~
9.60x106 TEH Lz (EEHIXETNLH 4.08x108,
3.50x100), MM EITBH T L ICEB LN, KF
MITRAZE(1A~3A)IEL, ER(TA~IA)HE
Mo, £z, MEBEOLEBHBLIUERIX, @
RRICKERBVRRONWTEUOBERET LT,

0-5 m BIZHT HMEEE LAKIR, MEEEL Chla
DOBEfR% Fig. 311, MEHBE, 10°C AT T 108
cells ml=! 28025 Z L NE<L, Ehrotz, KA 13°C
Rz d L, MBEHBEL 100 cells ml~! A EE &L
29, IR<H# LT, B/BRECL>THBEZ R
LA, KENERTHIZON, MEBENLRETD
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Fig. 3. Relationships between bacterial abundance
and temperature (upper), bacterial abundance and
chlorophyll a concentration (Chl a; lower) in the
surface layer of Tokyo Bay during the study pe-
riod. Solid lines represent the least squares re-
gression line and dashed lines the 95% confidence
limits (upper figure).

BrRhoT-, MEEEL Chl ¢« ORICIZAREZBR
RRWEEShhoT,

3.2. KB 1% - Chl o HEZEOHER S

Sta. A XU Sta. T4 233 B KIR - 35 - HIED
BEMofE, ThEh, Fig 4 & Fig. 51077, K

BIZLAFELRE, KRB THL, BBTE o, £F
¥ 20 m K{BIE, Sta. A T15.8, Sta. T4 T 16.1°C
Thotl, ZHHNICHDLRBLOZE(ImE20m D
E)IREFIIKE L, B2iT 1994 4F 8 A Tid Sta. A,
Sta. T4 ZHhZENTI.0 & 7.8° DERR LN, —7F,
EELUFII L TRBOBREZENHEVE LR o7,
— iz, SWERSOEDLAFEONETIE, LTEOZE
B B Vb, RAEEERTII L TETK
ROWENSEL, RETELS, EBTEI RS, 20
OAETHH VBB HRFEINS 2D, ETREIZK
BEMNME I,

WAIERB TR KB TR, ER (20 m) DI
FIFFEHANTEND/PNE L, Sta. A T 32.17~34.14,
Sta. T4 TiX 32.19~33.95 T, FEHIENLH 33.34
L 3318 Thotz, L TRBOESZEZ, BE, BT
B li3lehotz, UL, REZEFENIUTIRA
BT EH, BT Sta. T4 TREEINE,

Chl a (mg m™3) 1%, EMESBICBRECOML, &K
{&i% Sta. A TIX 1993 4 8 AIZ, Sta. T4 THRE4E 12
BBRSh, £bi205 Thote, BE TOELY
i¥, Sta. A & Sta. T4 TEhEN16.2 & 8.9 TH o7z,
EXHTOKESHY Chl a (mg m~?) X, Sta. A &
Sta. T4 TZNEN 323 & 223 THoTz, £F (1 A~
3A)LEZE(TA~9HA) D Chl ald, Sta. A THX277
L 241, Sta. T4 TIL286 & 172 &7 0, ZXFEDHF MK
FdH7=Y Chl atZZ N H 0D, BEFEL OBEVIE 2EIZ
Wilzixinotz, AEHTY Chl a PELAFRIIEHWERHT,
Chl a PEFIRBFMITIHRBERLOD, BB
FETHAMIIEETA O L, XF0OEL ozt
HRARBNIEBRELNBILS Chl e BT H7D
Thsd,

MEDOHIBE (cells ml1™ 1) XEFENLEFED 10 m
LIETEL, MENLARILETRTOENNEL
BDEMER LT, SR % & W1 HE O Hfa s B O
ZEENEIX, Sta. A TiX 0.61x10%~10.53x105, Sta. T4
TiX0.40x106~11.05x10° TEB) L 7=, $AEMIZITE
BRROBR RIS BRHBREE MR I DK
BT LD 0m Tl o7z, #lxiE, 2RESRE
B U B EEENL, Sta. A TIX19944E7 A, Sta. T4 T
1$1993 4 9 A D3I 5 m B CRREkI NI, 72, 1994
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Fig. 4. Temporal and spatial variations in temperature, salinity, chlorophyll @ concentration and bacterial
abundance at Sta. A in Tokyo Bay from January 1993 to May 1995. ND: no data.

4 8 A? Sta. A (7.80x108) R, [F4E 3 B ® Sta. T4
(1.14x108) D X 5142, BARIER TZORAOEKEME
BALDNDIHE LI T,

MEONHBRNPBORE CHEINZ LT,
MEEEO L TBOEIIEFEE L TN o1z, Bz
i, 2HMZEL TEBCADNI-EHEELRLE
WRB &R BIERWERAKBEIEBICHBWT, Sta. A T
4.08x108 {zxt L 2.45%10%, Sta. T4 Tix 3.50x108 I
xtL 1.96x108 &, Z DXL 2 I Rdotz, &
TORELE FHY LT KREFEYMEEEL, Sta. A T
3.26x10%, Sta. T4 T 2.69x10% Tih -7z,

MEEENOHEM L AEWRE Fig. 6 (ISR T, KB
DRI DT BATHEAELS Y (gm—2) THE LI, Sta. A
IR DIRE L BEREMERIT, 0.62~5.08 & 0.12~0.98
TEBL, FFHEITNTN 2.36 & 045 ThoTz, [
BRIZ Sta. T4 T, 0.53~4.78 & 0.10~0.92 TEH) L,
FEEHTETNEN 2.09 & 040 THotl, EHEOFH
WHEZE(TA~9R) KRBT 2MEEWEI, Sta. A &
Sta. T4 CEHRFBEREBZNZN 4.02 & 3.47, FHE
RENBETNEN0.7T L 0.67 THY, BERZERZLD
D, BIARIIKEZ2BZYIIRD bRRhoTz,
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Table 1. Bacterial abundance and estimated biomass from various enclosed environments along the temper-
ate coast of Japan.

Research site Sampling Abundance Biomass Ref.
period Surface layer ~ Water column Water column
(%108 cells ml—1) (mgC m—3) (¢C m~2) (mgN m—3)  (mgN m~?2)
Tokyo Bay Jan 1993~ 0.66-9.90 0.61-10.53 18.5-318.1 0.62-5.08 3.6-61.1 119.3-975.2 1)
Sta. A May 1995 [4.08) 3.26] [98.5] [2.36] [18.9] [453.9]
Jan 1993~ 0.79-9.60 0.40-11.05  10.1-276.2 0.53-4.78 2.3-64.1 102.4-918.0 1)
Sta. T4 May 1995 [3.50} [2.69] [80.3] [2.09] [15.4] [401.0]
Inner area Aug 1974 3.20-150.00 2)
Jul 1974 48.00 1.30-48.00  39.3-1449.6 7.5-278.4 3)
[22.10} (667.4)#1 [6.67]#1 [128.2)#1 [1281.8]#1
30.00
Whole area Jul~Aug 1978 4.70-7.80 4.20-7.27  126.8-218.5 2.14-3.10 24.4-42.2 411.8-594.5 4)
[6.34] [5.48] (165.6]#1 [2.55)#1 [31.8)#1 [489.1]#1
Aug 1996 7.50-12.00 5)
Uraga Channel Jul~Aug 1978 1.50 1.40 42.3#1 1.06#1 8.12#1 203.04#1 6)
Seto Inland Sea  Mar, Jun, Sep 0.40-2.20 7)
Whole area 1995, Sep 1996 [0.90]
Oct 1993, Jan, 0.32-3.40 8)
Apr, Jun 1993 [1.0]
Suo-nada Mar 1983 0.4-2.2 3.2-17.4 0.08-0.414#2 9)
(1.4] (11.2] [0.03]#£2
Mar, Jul, 0.45-3.03 3.8-25.5 0.20-0.23 10)
Oct 1982 [1.36] [11.53]
off Ie-Island Jul, Aug 1992 1.1-2.7 33.2-81.54 0.70-1.71 6.4-15.7 134.0-328.9 11)
#1 #1,3 #1 #1,3
Hiroshima Bay Jul 1990~Jul 1991 1.01-4.89 11.9-57.5 0.10-0.46#4 12)
Jul~Aug 1990 1.36-4.30 1.16-4.30 13)
[2.74] [2.40] (28.0] [0.22]#44
Mar 1984~ 0.9-4.8#5 12.2-65.0 14)
Sep 1985 [2.1] [27.0]
Osaka Bay Sep, Dec 1984, 0.40-5.08 2.3-37.8 0.04-0.93 15)
Mar, Jun 1985 [1.44] [9.4] [0.28]
Ise Bay Feb 1995 [0.64] [19.3]#1 [0.35]#1,6 [3.7]41 (66.8]#1,6 16)
Jul 1996 [0.83] [25.1]#1 [0.45]#1,6 [4.8]#1 [86.7)#1,6
Dokai Bay Apr 1996~ 0.6-4.4 17)
Apr 1997 [2.1]
Uranouchi Bay Apr~Dec 1991 1.2-11.0 18)
[4.3)
Onagawa Bay Jul 1994 0.8-3.9 0.5-3.0 15.1-90.6 0.09-0.54 2.9-174 17.4-104.4 19)
#1 #1,7 #1 #1,7
Dec 1993~ 0.4-4.0 20)
Mar 1995

[value} = mean

#1: estimation by Fukuda et al.(1998)

References:

Ogawa (2001),
10) Imai (1984),
(1996),

#5: Sampling layer = 2 m
3) Seki et al. (1975),
7) Naganuma and Miura (1997),
12) Iwamoto et al. (1994),

2) Terada et al.(1974),

16) Naganuma (1997),

20) Tanaka et al. (1997)

#2: averaged depth = 23.7 m from Montani (1996)
#4: the depth = 8 m from Tada et al. (1998)
1) This study,
6) Kogure et al. (1980),
11) Nakamura et al. (1994),
15) Imai and Yamaguchi (1997),

19) Tanaka and Taniguchi (1996),

4) Kogure et al. (1980),

8) Tada et al.(1998),
13) Iwamoto et al. (1993),
17) Tada et al. (2002),

#3: the depth = 21 m
#6: the depth = 18 m

#7: the depth =6 m

5) Suzumura and
9) Imai and Itoh (1984),
14) Imai and Yamaguchi
18) Fukami et al. (1996),
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Fig. 6. Seasonal variation in biomass of bacteria in
Tokyo Bay from January 1993 to May 1995.

1994
Fig. 5. Temporal and spatial variations in temperature, salinity, chlorophyll a concentration and bacterial
abundance at Sta. T4 in Tokyo Bay from January 1993 to May 1995. ND: no data.
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4. & T

HMEFEELZERTZERIE, FIHTELZ2EETHS
BHEABYOR, T/ HERRONITIVIL77—PK
X BkRE, KEXHSN TV S (Kirchman, 2000), #
HISEY T 7 b UoBEROBFEERYERIAT S
7o, Ba KR CTHEEELEMT T 7 N AR
(Zvu7 4 VEE, Chla) &ORICECHENRALN
% (Cole et al., 1988; Simon et al., 1992), BETNH#ET
IEE, £0 X5 REBESIHRE S TV5 (Naganuma
and Miura, 1997; Tada et al., 1998), L2>L, HRiB
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TRARLZERIIR O e o, BEICEELLE
FRBOWRTIX, BVREBEREL Chl o 2EFEH
FEh (%5, 2001), HCEEIEHTT 7 b
DEFEREV (Yamaguchi et al., 1991), F, £F
BWTYH, PIELE2 ARREROTL—LHTHY
(BFAE - HH, 1997), W 7T 7 b oBROEEITE
BIHdEEZDOND, HRETIX, —RIBEMEH
FIRTE 2AMDBRENPEAERFEL, MEOMMEE
HLTWRWEEZHNh D,

HEEOBRRC, LIXUIE, BEBRREEN/KIE - H
SRR ERICED Lk D Z ENBEShD, ZO,
MEEEOSMITRERREN NS N ENEN, B
LR CHRFRFRENMEL 25 BHIT, Somts
BB ENRE D BB L, BESHEIRD
T EEZHND, Seki (1973a) & Seki et al. (1974a)
i3, BOREBERIMOEVEET, eSO rEREE M
EEPOTRECTHREFICE Lo &2 HEL
TWD, L7edi»oT, MHHFEHEORBERARERRE
PLEICEBERENFET D HRBIZBWL T, K&
D OBRFHARPERT 5 BEBE THOENMIC L8
BREPBEILELLNS,

Terada et al. (1974) FHEZATR>7 1974 F 8 A
CHRERERBICBWTHEEE RV OAIE, 1K
H4537K - % Chl a RE TRBEICEALARE —FKL
TWe, ZOZ LITEEFRARRKER SN TERLI &
ZRLTWS, MEEEOCEHMERIE, B0
EAREEBO ZODBERETIZIER LT — L TEH)
L, R TRFAE LD 2BRADARTIEH S
B, H5R Chl a2 & &I B M & B RE /R AR 45
HT&hol, TOZ i, BEHMCBIT 3K
B REOARARBMEMEOERRE L LTIy
BELTWzZERRLTWA EEX BT,

AADIERA 72 BASUKIR, R\ ZHS N Tk 1980 4F
RIVFA L Y RBMEREICET 2HERE- ST
%, TTT, ENOOWME L AFEIRZ LB L THS
(Table 1), W HOWHE THMEOHREE L, EFEIC
B R Lz, BRI 2 M@ OK &S ST
R P (4.89x 108 cells ml™?; Iwamoto et al., 1994)
IZHA~EL, N T 107 A —F — D% LS
HRTWARY, RBAKICKT 2MEOHBREEIL, BF

A - FTEF IERR

PHED 3.2x105~4.3times10° cells ml~1 IZ¥F L, B
13 6.6x10°~1.2x107 cells ml~} (7272 L, Terada et
al., 1974 2R EEDMEE LT) Thote, A TH
BRI SA/NHET 5 30% R 2 ME Lishoizd L
T, HPFRBIEA~RRE CHEOHERE - AHEN
RIS E N T &1, BORBOH A, BRFLIETL
TR EEILND, ZOZ LITERMOERRED
EEROLE)I LB LT, RO 1890 g€ m—2
(Yamaguchi et al., 1991) IZ%f L, #EFMHEL 218 gC
m~? (Tada et al., 1998) TH %,

AR BNT, HRBOMEREE L, KRR
BREL TR B L, KRB ERT 2 LEBZEN
DM LT, £FEOMEBER, ZEMITIENIER L
LT3, KEDOEENEX bND, BHRBELL THAT
DEERESTHITE VKR TIE, MEOHBITIRE
Lo THRESND & Vb (Rivkin and Legendre,
2001), MIEE DRI & KiRIC I EOHBEIAZ N,
MBS & HEE R ORI, AKIESHIEER & LTE
ZEBHMBENTWS (Solié and Krstulovié, 1994),
KBR, BAREABICEOTE, MEHEEOT /i
EROBEE, EAEBIZEN (B %F, Iwamoto et
al., 1994; 53 - (LA, 1996; Tanaka et al., 1997), ¥
bbb, AFORELTRWHEERE X, MEOH A
TELERDBREITNCHELOD, HMEHREIC
LOWMBENMES Th, ZHLLEICHIEE ORI E A
BNz LICEET 2 &HRAIEN S,

T, BRETRAZOKEN EF LTV ; BHR
R TEIEN U 72 S T /KT8 B B o Rt 72 KR E
F (KW, 2003) &, AMERKOHEREE LRIZE 54
AR L5 (RHED, 2003 AKD, 2004) 72 T
HD, TOXDRAFEOKIELFITHE D MEEED £
8, HRBCTHBEL 2o T BEABMBEKRRDOERIC
HEBEHEZDPENEED, KBTI 5 L5
b - BLEE & W o 72 AR O, W rS 2 b
COEELOREBRE, KRB TERLTHIHMEDD
EBR~OFE 2 AT DHENLEI 2o TV B,

# o
REUKERSFE (B - BORBERYE) B EMR
HEA O, T8, FREOH ~ L EBE O L&
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DY OERITIE, RECELEXRREPHER N, B
RRFEERERBEARE —Bigt, BRERE AE
FETCEEELAERERIE W, ERAERXR
SKEEMFHIEOSEE - KERAEHKITIEEDR
WAV W, TH6DH2~Z ZICEHHOE
ERT,
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Temporal and Spatial Variation in Abundance of
Heterotrophic Bacteria in a Eutrophic Inlet, Tokyo Bay,
of the Temperate Pacific Coast of Japan

Hideaki Nomura *, Yoshito Ishido!, Takashi Ishimaru, ¥ and Masaaki Murano

Abstract

Temporal and spatial variations in abundance of heterotrophic bacteria, along
with environmental parameters such as temperature, salinity, and chlorophyll
a concentration, were studied monthly from January 1993 to May 1995 at two
stations in a heavily eutrophicated inlet, Tokyo Bay, of the temperate Pacific
coast of Japan. Bacterial abundance in the surface layer ranged from 0.7x106
to 9.9x10° (mean: 4.1x10°) at Sta. A and from 0.8x10° to 9.6x10° (mean:
3.5%10°) cells ml™! at Sta. T4. The maximum was observed at 5—meter depth
at both stations (11.1x10° in September 1993, 10.5x10° in July 1994). Clear
seasonal variation in bacterial abundance seems to be coupled with water tem-
perature; low bacterial cell density occurred in winter and high density in sum-
mer. The threshold concentration of organic substrate was not a limiting factor
for bacterial growth at the hypereutrophic region of Tokyo Bay, so the bacte-
rial population was mainly governed by temperature during winter. The small
differences in spatial variations and in cell density of bacterial populations be-
tween the two stations may imply that the ambient environment for bacteria is
homogenous in the central watermass of this eutrophic bay.

Key words: heterotrophic bacteria, Tokyo Bay, eutrophication, seasonal variation
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