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Seasonal Changes in the Distribution of Heterotrophic
Bacteria in Kagoshima Bay
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Abstract

The seawater samples were collected from 1m, 25m, 50m, and 100m depth layers at 8
stations along center line of Kagoshima Bay, at 17 times of selected seasonal interval, during
1977 to 1984. The heterotrophic bacterial cells in the samples were estimated with plate
count method by surface spreading. The microbial cell counts were most abundant at inner
area of the bay in horizontal distribution, and were most at 1m depth layer in vertical. They
were more abundant on spring and summer than autumn and winter in seasonal change. The
range of bacterial numbers in the seawater samples was 10-10° cfu/ml. These results mean
that the seawater at the sampling stations of Kagoshima Bay has not been polluted very
much as yet.
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Table 1. Comparative data on investigation particulars of sample seawater at the stations of
Kagoshima Bay, at selected seasonal intervals.

Sampling Sample seawater
Date . ..
(Moon’s age) Time St;tlon D(el:)th ’I‘?rcn)p. S?l;/::t)y
Tidal hour* o
1 27.6 31.35
10:30 1 50 18.6 33.37
100 15.0 34.09
1 275 30.99
12:50 4 50 18.5 33.57
] “ly(lzzg ’8)1977 100 14.9 34.10
'05_40 1 29.3 32.03
H: {18:52 14:30 5 50 20.8 33.92
: 100 15.5 34.47
L: 12:23
15:35 6 { 1 29.3 31.62
’ 50 20.0 33.94
1 29.3 32.87
17:35 8 50 22.5 34.41
100 17.4 34.46
10:55 1 50 18
11:22 2 " 18
I ““‘3(22285)1978 12:15 3 20 21
) 12:55 4 50 18
H: 13:22
07:29 14:22 5 " 18
L: {19:27 15:22 6 " 18
’ 16:09 7 " 19
17:00 8 " 18
10:30 1 50 23
09:55 2 " 22
July (2371)1979 11:45 3 20 24
’ 12:20 4 50 22
H: 08:35
L. 1506 13:50 5 " 22
T 14:50 6 n 22
15:40 7 " 22
10:15 1 50 18
10:55 2 " 18
Ma”( 1238%)1980 11:55 3 20 18
0555 12:35 4 50 19
H: {18:44 14:00 5 n 19
L. 1p97 15:00 6 " 18
’ ’ 15:50 7 " 19
16:40 8 " 19
* Tidal hour : H, High tide; L, Low tide. (to be continued)

Blanks mean “not tested”.



A BEBBICE T 22T

Table 1. (Cont.-1)

Sampling Sample seawater
Da’te . Station Depth Temp. Salinity
(Moon's age) Time No. m) 0 (%0 )
Tidal hour*
10:03 1 50 25
10:39 2 " 23
Sep. 5, 1980 11:38 3 20 25
(25.3) 12:19 4 50 22
H: 17:23 13:54 5 " 23
{L : 10:38 15:01 6 " 24
15:58 7 " 24
16;29 8 " 23
10:10 1 50 17
10:45 2 " 17
May 8, 1981 11:40 3 20 17
(3.9) 12:15 4 50 18
H: 09:26 13:45 5 " 18
{L . 16:15 15:00 6 " 19
15:45 7 " 18
16:35 8 " 1€
Aug. 18, 1981 13:40 1 50 23
(18.0) 14:20 2 " 23
H: 08:31 15:15 3 20 27
{L : 15:00 16:00 4 50 25
10:05 1 50 20
Nov. 5, 1981 10:45 2 " 20
8.3) 11:40 3 20 20
H: 13:20 12:25 4 50 20
[L . {06:05 13:50 5 " 20
" 119:26 14:55 6 " 21
15:40 7 " 20
Jan. 22, 1982 12:35 1 50 16
(26.7) 13:10 2 " 16
H: 17:23 14:10 3 20 16
{L : 11:50 14:50 4 50 16
13:05 2 50 14
Feb. (31'12,)1932 12:00 3 20 14
11:20 4 50 14
H: 07:54
{L . 1357 09:45 5 " 13
08:35 6 " 14
* Tidal hour : H, High tide; L, Low tide. (to be continued)

Blanks mean “not tested”.
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Table 1. (Cont.-2)
Sampling Sample seawater

Date . ..
(Moon's age) Time St:ltlon Depth Tcir(l:-lp. Salmlty

Tidal hour* o (m) = (%0)

1 21 31.1

10:00 1 50 17 32.2

100 16 33.2

1 21 315

10:40 2 50 18 32.5

100 16 31.8

May 18, 1982 1 21 315

(24.3) 12:15 4 50 18 33.2

{H: 15:23 100 15 332

L: 09:36 1 22 329

13:50 5 50 19 33.2

100 16 33.2

1 21 339

14:45 6 { 50 19 34.6

1 22 329

15:40 7 { 50 19 34.6

1 26 30.6

25 24 334

10:00 ! 50 21 341

100 18 34.1

1 26 31.0

11:00 2 25 23 33.8

50 19 33.8

July 15, 1982 ! 26 341

(23.6) 12:40 4 25 23 334

H: 14:00 50 20 33.8

[ 07:46 100 18 33.8

L: {19:53 1 26 33.8

14:45 5 25 22 345

50 21 34.1

1 26 33.8

15:50 6 25 23 345

50 19 345

1 25 33.8

16:40 7 25 22 34.5

50 20 345

* Tidal hour : H, High tide ; L, Low tide.

(to be continued)
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Table 1. (Cont.-3)

Sampling Sample seawater
Date . ..
vt e W ob T s
Tidal hour* )
1 17 31.8
10:00 1 50 16 345
100 16 345
1 18 29.7
10:55 2 50 16 345
100 16 3422
Apr. 22, 1983 11:55 3 { L 18 304
20 17
838)
N 1 18 314
{Lj o 12:35 4 50 17 34.2
2 09 100 16 345
1 19 32.4
13:55 5 { 50 17 34.2
, 1 18 32.4
14:35 6 { 50 17 33.8
1 17 33.1
15:40 7 { 50 16 33.8
. 1 28.2 31.4
09:45 2 { 50 205 342
‘ 1 27.8 32.4
10:40 8 { 20 26.8 33.8
1 295 335
Aug. 30, 1983 11:20 4 25 28.0 34.2
(21.3) 50 24.0 345
H: 11:00 . 1 28.5 335
[L ‘ {04:53 13:05 5 { 50 23.0 338
“116:58 , 1 28.8 34.2
14:05 6 { 50 25.0 345
' 1 28.6 345
14:45 7 { 50 25.0 345
. 1 28.0 345
15:35 8 { 50 23.0 345
1 20.0 33.3
09:55 2 25 20.2 34.0
50 21.0 34.0
‘ 1 21.0 33.7
Nov.(;42,)1983 10:55 3 { 2 o o
D s 1 21.0 33.3
{Lj o 11:30 4 2% 21.0 34.6
o 08 50 21.0 346
1 205 333
12:55 5 25 215 34.6
50 215 346

* Tidal hour : H, High tide; L, Low tide. (to be continued)
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Table 1. (Cont.-4)

Sampling Sample seawater

Date . ..
(Moon's age) Time St;tnon D(e p;h 'I‘(eircn)p. S(a;m;y

Tidal hour* o m o

1 21.5 33.0

13:55 6 25 21.5 33.7

50 21.8 34.0

1 21.0 33.3

Nfgo:{fniff3 14:40 7 J 25 215 33.7

l 50 21.2 34.4

1 21.5 34.0

15:40 8 25 21.5 34.4

50 21.0 34.4

1 145 34.5

25 14.5 34.2

13:50 4 50 14.5 34.2

Feb. 16, 1984 100 14.5 34.5

14.1) 1 14.5 34.5

H: 07:08 11:40 5 2 145 345

L. 1307 50 14.0 34.2

: : 100 15.0 34.5

1 15.0 345

10:15 6 25 15.0 34.5

50 14.0 34.5

1 19.0 33.4

09:50 1 { 50 16.5 334

1 19.0 33.1

10:25 2 { 20 16.5 33.8

1 19.0 33.5

11:20 3 { 50 19.0 33.8

May 9, 1984 : 1 20.0 33.8

(8.0) 12:00 4 { 50 18.0 34.5

H: 1313 1 20.3 34.5

[L . {07:57 13:25 > { 50 18.3 34.5

“120:16 1 20.2 34.5

14:25 6 { 50 18.5 34.5

1 19.9 34.5

15:10 7 { 50 18.2 34.5

1 19.7 34.5

16:00 8 50 18.8 34.5

100 17.0 34,5

% Tidal hour : H, High tide; L, Low tide.
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Table 2. Numbers of heterotrophic bacterial cells (viable count) per ml of seawater samples collect-
ed from various depths at the stations of Kagoshima Bay, at selected seasonal intervals.

St. No.
oz 1 2 3 4 5 6 7 8
(
Date )
1| 230 100 140 75 45
July 29, 1977 50| 35 130 50 35 55
100 35 95 45 85
1| 310 470 260 230 280 260
May 18, 1982 50| 210 140 120 83 150 110
100| 130 140 47 24 76
1| 520 590 100 47 85 40
25| 160 140 60 66 60 46
July 15, 1982
50 80 70 55 33 50 70
00| 80 30

1 350 990 710 300 420 530 240

Apr. 22, 1983 50 95 95 250* 130 100 98 100
100 80 55 20
1 280
Aug. 30, 1983 25 60
50 70
1 250 190 740 78 44 120 93
Nov. 14, 1983 25 190 200* 140 85 81 86 81
50 140 53 130 96 75 110
1 25 20 41
25 1 19
Fev. 16, 1984 3 29
50 20 18 27
100 19 10
1 70 110 140 66 16 13 12
May 9, 1984 26
50 10 30 210* 42 43 71 70 110

Blanks mean “not tested”.
* The samples were collected from 20m depth.
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Table 3. Numbers of heterotrophic bacterial cells (viable count) per ml of seawater samples collect-
ed from 50m depth at the stations of Kagoshima Bay, at selected seasonal intervals.

St. No. }

Date 1 2 3 4 5 6 7 8
July 29, 1977 35 130 50 35 55
June 28, 1978 80 75 370 50 30 150 150 90
July 27, 1979 95 140 340 190 190 120 86
May 28, 1980 90 70 260 540 40 90 98 95
Sep. 5, 240 73 300 49 72 60 83 73
May 8, 1981 28 30 160 120 41 30 120 100
Aug. 18, » 30 50 5000 110
Nov. 5, 300 240 2100 230 170 110 170
Jan. 22, 1982 130 330 220 170
Feb. 24, 140 930 150 120 92
May 18, » 210 140 120 83 150 110
July 15, » 80 70 55 33 50 70
Apr. 22, 1983 95 95 250 130 100 98 100
Aug. 30, » ) 70
Nov. 14, » 140 200 53 130 96 75 110
Feb. 16, 1984 20 18 27
May 9, » 10 30 210 42 43 71 70 110

Blanks mean “not tested”.
* The samples were collected from 20m depth.

ZIBERIC BT 3 TEIOTHERLE S Table 2 1R LTz, RBZNLETTTEC b EKEOTHE
2TFoTBY, Z2OKEL AR LI, Table2 itk > THIEDOAH %2R 5 &, Tablel I8
RLERAEEOBEY DRV, HICHEYUEB L URBORROERZEOEER ST T
BELTEHNRAOND, BBEH»IT, ¥ TRAEEAIICHET T, MEHISt 1,20BH
], DWTSt. 6, TOBOERITE <, St. 4, 5SOBRER, St.8 DBA TR A>T, BRI
B2 L RFTROMBLELE/» S >8I E, —F, BOPTHEwI L, &L, B
m, WIETE EBIET 2 2 el T, ZINEMLECAEL, BRSERcH:
DEBEEREET2-OTHSS. ROTHENZHMMERZ L, WTHOERIZBWTY,
HEHIE 1 mEIC S 25mBL50mBTIZIFE A LENZ VY, 100mBTIZES 2 THA L
Twiz, 1 mBOMERIBYPRRE, BHCHAEMBONER CORELZT TEEBHL
Vv, ZRICHART25m, 50mETIRZOEEND R, BRELERY) TRIENLEE 2R
ZIZHELTWS, FL-SHELERE L TR, —ROCHERIES, ERCEL, %FE»
SWHLIRIUHTEBRZR Do,

W T, AKESIMEDEAKIZOWT,TTET AL S84ES AZTO TEMICITEIZS & &
FEDFEES Table 312 % &7z, Table3 KRN 2 MELK Y, AFH, ZHHIZX Table
2 LIRS EATEH L TWw 3, SIE~QEFCHERSETH X 2ERABNR SN T,



Hid BRSBEICEIT M H 95

BREADEBABEITL TWE 2D L S REREE 2 7z, FHICHKEKED St. 3 THWE
2RUL7I, ZDSt. 38, St 6,7 LEKIC, BT KAEBEL, »OBE Ecdhics, #o
TEHHADOEEIMZ TERLIBEEICHT > TEBAEFZ2EL, EROERIBE DR VK
MEFE LT3R E>T, MEESESL->TWIbDLEELONS, ZD&k, #
BRI L, BOHERCEELHKITI TS, Zhys, EREESHEL T3, BEREB
TN—HEORETHNITEILVEATH S, ThoHEROEHI ImiL ) BuEnK
+HroHEE TOMBRNTH> T, TEEIEZI L3 Ehhot,

INSDOREREBE LT, BROFERER S EE" CH s L Tanid, BREBNERE
EABRIIERER O UERBEVHORKICET 2. Lard 225, 6 FOMICHIEHLE
My 3EEZED >N THARY, FRCBT 2 AERZBNOTRBH > TRIREER
SHICDOWTTHY, WHIEBOMEZBWTIX, BFBIEIEHEVEATHEVEEZS
BRThHoT.

3 )

BREBOEBR, BR, BOBIUBA2ELT8EAR2RY, SERAKXBIT2MEEE
DO RAREREL 72, HEEAIE, BAEREREHREE (20~25°C, 6 BHM) ®ick->T
HBRBEMBEOLEEL (cfu/ml) 2HEL .

ZORR, HEHKRIZBRIFICEL, ROTEOR, BRI, BAOEIHZLL>Tnk,
F,MENICIIRB(1ME) I 255mE,50mBIZRRA %2 <,100mE TS I
BA LT, EHNICIE, FF, ERCEL, KBIBAPLIEILYD, £Fedhikd o7,
NS HEROEEIOEREIZ10~10% cfu/ml TH-> T, T o 2EHROEKBERRX HEHREIC
oL tand, BEREEBNERAEEAEBRIEERER 2V UERBEVHHORMCET 5.
Z L TEREBNHETIE, FBIIOEVEATEI,

Ko, IThoRAEBEORAKRRCBLERD ZXEE VW, FEFEREEN" (83
b)) ORARRRIE CHOFEREBMCERT 5. ELERO—MMIETNTHOEEDXKH
FHEEBOBOC L > THED SN, TLTHEEERT.

X 3

1) S, FXMEH, ARRE SEHEZ019) BREBCS 1 2 FRETCRS T2 B RS
onT, BREEKSRERERESE, BERBR.

2) EEEME(1977) I BREBOKE, BREERE/ —F, 14(1-2), 19—24,

3) TakaHnasH, T. (1981) : Seasonal differences of the circulation processes in a coastal basin nearly
closed by land. Ocean Management, 6, 184—200.

4) FFMIEBA(1978) : SMILEBOWHRE, HIB-—BRc#EL—, FELFMMHER L5 —, 25—28,

5) BIREE=, RARAE, KE#®Z, H)I#=(1976a) : BREBOMOBEMT & EE (BREBOMEYE
HBIR—1)., BREXRFBZHEE (% - £9%), 9, 4151,

6) BR#E=, KARLE, KEFEMZ, E/IHZ(1976b) : BRESBEREOBWEMT L EE (EREBOMEY



96

BRBRFEREELTLE BIBEFE1S (1984)

7
8)

9)
10)

11)
12)

13)
14)
15)
16)
17)

18)

HFR—ID, ERSAFEEFCE Ch¥ - £9%), 9, 53—73,

ARRE, RINH=(1983) : BREBOEER L. BEEENRR  — b, 21(1), 1-10.

SREBO, KEEME, KREEM, SOTEH, FRAE Q974  BREB~OELEMEOHRK S L UBAN
BROBERAEICOVWT, BREBEKERERERSEE. BRBR, 85—135.

BFRATE, BUATHALER(1980) : BRBEO TS 7 b >, WHEE, 1209), 654—672,

BiATRER(1983) | EREBI BT 2 REBLUNETS V7 b 0. REEEFRRE — b, 21(1),

- 29—35.

BRER(1977) | ERBBOKBER R, REREHES.

FHET, RBERT, LBEEHLT, BRMBX, BIATREE, SHEBEE, EME. SHSEEX(1983) :
BREBABEOKREE. (FEFBITR), “GORERE" 233—288, HEHEARA.

KEFF(1978) : BIRBBREREFRRREFRHR S E—IBM524E 6 BRELED Hornellia FREl—.
BEVRE R (1977, 1978, 1979, 1980, 1981) : A$tRAMMOKERERR.

BERER (1978, 1979, 1980, 1981, 1982) : BEAH.

HEEE(1983) : BREBB 6 2 RAMBELMOSHES), WEBENR./ — b, 21(1), 1928,
Kriss, A. E. (1963) : “Marine Microbiology”, Translated from Russian by SHEwaN, J. M. and Z.
KaBaTa. 17—107. Oliver and Boyd Ltd., London, England.

HHBE—(1973) | BREERBE ICB T3 EMEEDOEL. BERKEZRE “KE
#HPE”, 92—103, {EHEHELERM.

DEFRFE & AKER




