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Abstract

This studies were carried out to explain the occurrence of hypoxic water mass on
middle layer in the inner area of Kagoshima Bay. The distribution of transparency,
water temperature, salinity, dissolved oxygen and pH in the area was investigated
at various stations, from 1985 to 1987. The hypoxic water mass (DO, under 4 ppm )
was found on 10~50m depth layer, during September to October. The season was a
begining of cerculation period and surface water mixing period. The hypoxia caused
at the bottom on surface mixed layer. The environmental condition of seawater in
that time was above 24°C of water temperature, under 32%o of salinity, and over 10°
cfu/mf of bacterial cell count. They are considered to be an indicator on occurrence
of hypoxic water. The surface mixed layer is a region of high concentration of
organic matter in the water column, and the bacterial cells are grown there. This
has caused the bottom water of the layer to become depleded in oxygen.
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DHEMI L, BEREDL SHARD I ABTEME L, COBEOKEE LD 5KEIRT
140m OFHEE M SRBMBRTH 50 & » TERHIEKOZHEISEL, BREZOHT
SRICPAMSBVEBRTH 50 SOBRPFALCIANS I LERET
ZEFLHIHAHAHD, T oE)IIKPEAHKOMADEE L REREL VR kD
R BB REAIERIE, BANICIBORRCHEMEOLELM ZF LS, MATHE
WK OKERE), NERROFHEHCS T I T UEKORAL LI L » THEPLKE L
ZRRICEEL TV 5,

C DERIEETIE, 1960FEEI S0 KBRS FBEFES LI TV, £
IBWVWTI9844E 9 A 5108 i3 TKREIOmHE DB TEREASE (DO, 4ppm LLF)
DFRE LT, THLERKIICRE T 2 hBERZER IRERICH T 2 BEAHEOE IS
Kog@Er5%2, BHEET, REARELIRE, S5CRERCEL DL H > TEMR
KICKEQITREN > TV B, 5% E S I OHRMSHGERETHIE, EERTORIEEME
DEfET oMBGEIHEh TV S,

—RICEENF L, ABKPOBEREZEEN Sppm LI ETHNITIEHE TH O, 4ppm
W15 EBEET»HA o0, 3ppm TEELEK « FFRESE, 2.5~1.7ppm THIFLIREE, 2~
1.5ppm TEENIKEZ LINTWVEY k- TARERLBVLWTRAEREZR 4ppm LI T %
BRRFKRERLTLTVS,

KPR OBERR I, BREICETEZREDODOBEOEMPN L 2 VF—2FHT 54
VIORBENLVERIC X 2BAORERLICK IR, RETRITEMBEICHD, KEIHE
FTIONTREICHBDT 5, —F, WKPTOBREOHE IEE - HEMOBLRICPEHE
YIDOFERIERIC L - TRT %, & » THEHBBOBERIEONMIZ, Tl OEH - EHERS
DML EERVE CIERT 34YOBEICk > TR, &5ICHKOBEE bBIEL
THEELKRHEEET 5, BEVICL2BRYON R, BEHBOE»OFAE, Ebd
TIERSAMETH 5,

—EEIIEAKEDE (50mEATF) B, FIAEHEESE, =&, BEENERE# KNE
BEWRH-> T}, EicRmAKES LR LKEEESEERL TREEEKRT 5 &, REKE
ERKERBA LIS WD, 2 LTEBTRILE L BB A MENDBNIFET 2R, B
AOBERFRIBECHBINT, BERFARGHET 2, CORES LIS K L, K
BEARSFEL TRBMOIE THELARITIEBHONATVSS Lrl, BREER
MR TIEKES 140m b EEHT, ZOKEI~0mEHERNOFBIcBE8VWT, £OLTF
DKL D bEFERFRMIED (4ppm UUT) REE LTEHN S, AR THEERRER
EVWIDIF, TOXIUHBEKOERRZLEEKRL, EBOEBREREIZHE L, BRI
HKOED SKICH T TOHNBEB/BRBIEVEVRED S/KEOmMOHFHTH Y, D ICE
EHAERZELL Tttt &k, ThsdBicE THREBARIETIEREBVWESS, #-T,
iz 1) B IERFKMO MBI C OB RBERTHELEZ NS, AFE - IR
2 OFBEBRRHEFZOREBELTIAT 5 L IHRBROETIENA5 T30 TH
5, TO—BE L TBRNBKOSERRE, Kt E5S BERRRNLEOREREGEHEL,
g TE N oKD DREBRBMEMIK O E T OMEHERFT L. ThoofER,
Blkkd 2B E2Z-OTHY £ LHTHET 3,
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BESHEEY AFEAETIE, Fig. liRT &) CEEESREHERCI4ERE, HRE
L CEREIC 1 ERDHISESRERIT e FNSIBEAICOVTKEHCHEL, €05 DB
3~5EAIC O VWTHENSEERABEMA oo BERDKER, KEKEERICEW St.
11 23%65m &<, BHRERDMOEAIZ110~140m, ERED St. 513¥200m TH 5, #
BEEEBCESATEERVESHOHAB L, ABKNHE, SE8ALSIIAZTORITSHY,
ZFORic4~6EFAEL 120 REIOHBICIWOHRBEZEL, BEILHOEXRTH %,
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Fig.1. Map of the Kagoshima Bay and location of the sampling stations in inner
area of the bay.
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ABHEBEAEE BRI, ZoBOKE, BREBAIL, F/E&ES0EHE
(m) ROCBERDOIEREICH T BKE (C), ES (%), BEBREE (DO, ppm),
pH ZRIE L 7o B 3BHER (Secchi disk) MWV BHEEICL » TRIE L 12, 7KiE,
B9y, BEBRERIIYSI-SCT# —% —33% & YSI-DO X — ¥ —58BI DB+ AL T,
TKEZE1~50m % 5 mEBITEGHNICHIE Lizo pH IZORION-4 24 ¥ 4 — % —407TA BIAE F W
TEEHEKIZOWTEBICHIE L f2o

BEMEOHEY - 98 - AEE HBEME O « 28 « f£7£1213 ZoBell 2216E Hith,
ST « 10" EEu & OFF U 7o, SkHEKh oMBEMaEIE, AkE2EHEFRL T2 00100 >
EZNZTOOEMTRIOBICREKEREL THCT4~6 HREEL, HBELA-ao=—%3t
BUTHEER (cfu/m) 2BEL1, RcshotiBloo = — %2458, #i{tLT, DK
DERBRICHTILDICREERELL, HHERIREOHRERE L /2 L TBergey's
manualIC®S L TEB LV NV TREL 12,

X B B R

1. REBRICHTIEBFKROKESS

9198549 A3 H, 9H2H, 10A16H, 1184A0RFEHOKRZ, Kig, ML
HORENR EDEA Tablel iIZ/R L1, TDHE, 8 HHICHRAI2E A3 HICERALIIE
KBBL 7, £709 H23EICBKNAMROBHIC K D BERMBH > 7o TN O DHENFHBER

Table1l. Meteorogical and oceanographical data on each sampling date.

Date (in 1985) Sep. 3 Sep. 25 Oct. 16 Nov. 14
Weather clear cloudy cloud?r cloud.y
and rainy and rainy
Rainfall (mm)
the day none 0.0 3.0 5.0
before 1 day 4.5 0.0 0.0 5.0
2 1.0 65.5 0.0 12.0
3 54.0 2.0 20.0 3.5
4 46.0 11.0 0.5 0.5
5 0.0 5.0 0.0 0.0
Temperature (°C)
Max. 33.0 28.3 24.1 13.3
Min. 25.1 21.9 19.2 7.4
Tidal hour H* 09:02 17:45 08:22 08:15
L 15:14 11:06 14:26 14:11
Moon’s age 17.7 10.3 1.9 0.5

* H:High tide L:Low tide
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DOfEiFFic A STz,

Wiz, ZhoFABHICBIT B3KEIImETOEBEKBDIKESF % Fig. 2 1R L 72,0
fig. 212, BATET DO 4ppm LI FOERFEKIMIGIIAIHICR RO h» >, 9AH
5B ICBVWTEREOILFEM O St. 13, 15, 16, 18, 22, 23, U2 &L L& ICED S
7o 1016 T3 Z DEIFHMH 720, St. 13, 16, 1TITEBE/KIE - 7205, 11H14H
I RBREO2EEICE VT DO S ppm PLEE - 72,

2. WMERBEIICHEIIZFATEBEOZH - MEXH

1985 DFBERDOHH» S St.5, 11, 16, 18, 21D 5EH %R, Fh o EHTDBH
B (Transparency, Trans. (m)) RUKESDKEL, 10, 25, 50, 100m R F#HE E£10
m/E#G/KDIKIEE (Water temperature, WT (°C)), ¥4> (Salinity, S (%)), pH, AR
#E8 (Dissolved oxygen, DO (ppm)) & ¥HEfHa% (Bacterial cell count, Bact. cells
(cfu/ml)) OREEX), SREMZEN% Table2-(1) ~ (4) IZ/R L 72,

FIERERD D5, St.5 3BREICEH I LESATERBBROFE AT 2 0HEE L
T, St. 11 BB KEISEWVES, St. 16 3FHFEHTH 2188 « MBARKWAT O H%E T
H-T, 2B, BRI, EEN3ENOBWABADESRTH 5, St. 18 (3B B IR O
thoic & L, St. 21 3ERBABICGEVWESELT, TUFNEKRE LB TRALES
Th 5,

St.5 T2 9 H25H1C/KEmIET DO 5 ppm A ETF F & b 5 kBIA S & N1 hi, Z OFj
BROFETKELI~S0mBEICBVWTDOSppm LITFICE B T Lididdr o1, St 11 TR T D
FAROHBF BV THBEREBRRIE NI, >, St. 16 TR DE, KEL, 10m/E
DOFEBFICEEFD, ThLUEDOF— I BRELTERETH 55, KEFIOImEDODO 39 H3
Hicd i 5ppm 2T 9, 9H25HIC3.5ppm, 10H16HIC132.9ppm & B 5 A 75 b @K
MEREHNS 5N, 1LBUAIEZN S EREIKE L T6.1ppm 27 Lo St.18 125
WTIE9H 3 HIT/KE25m/E T DO4.5ppm, 9 A25H1C1310~25m/@ T4 ppm 2 F o /g
ERRFEREEZZEL, 10H16HIC25mE T $3.8ppm & {EBERKBMIE 2251181413 %
NHIRH L 7o St 21 IIEACERBZ(LATE<, 9 258 2 /K#E25m /& © DO 3.6ppm & {&
BFLE S posbyohs, ZogREFEICEY, 10A16HIC3IZEFEHICR - 2,

T D& S IERRFIKIRD OBy « MEZFHIC OV TIRIRDO LS IKENTE S, TDHEA4
EORHREC BV THEERZRRBA o 00R, 522009 H255HE10814HTH -7,
F I BRRAECIIKEIOmEL» S520mBORICA SN, Z00 BHHICE BEICEL 5 51F
RSO, TNhOOHBAERIRELT, #n5i1cBb 37/KiR &S DZF % Table 2-
M~ »oEZ 3,

9K L OBEIcOVWTANE, 9H I HOFHBTIIRBEY S/KEOmE F TORICEA
BEKRBESERE N TRBIRETH > 1co ZOROFABOTRITEDOET (Tablel B
) i b5 - TREKEGRLZICET L, XElKOXRc L 2@ERMEE0, 2hnH
BHEZE - THEMANET L, 20% St 18 2flic & > TEHBRTHIE, 9 A3 HITBKEL
m/E DK H328.4°C TIKFESOmBDKIEH23.8CTH D, FDRIC/KEDERBHSR S,
9 A25 BT i37KER 1 ~ 10m B D /KilEA326.6°C— & 72 b, [ERRICI0H16H 2137k 1 ~25m
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Fig. 2. Horizontal distribution of the disolved oxygen at 10 m depth layer at
various stations on sampling date, in 1985.
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Fig.3. Horizontal distribution of the bacterial cell count at 10 m depth layer at
various stations on sampling date, in 1985.
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EDKkiEAH524.3°C, 11H148IC3KE 1 ~50mBDOKEA21.4CH—EL 108, Fh oL
B3 BREEESR N, 230, BRIPAIKA- TRBREAMEC D £ OfHSR A
LEBNLEBRETHBIDMNI B, £0LSUEHYH b T, PEERERSNS O
B, b BRI CTKE2S m IR OHBH THKSEBRAS N, Lo bKEHS24
~2TCEEL, MEOMBEICFELSEERGET Th »1 TOXBRABTREBOBER
FOEBMEZ BURKPH 2ESETRASNTVWEODT, MERZOERMESREL
BAOHEL THBEANET 5, KEI~10nfLic BV TIRAZL 5> DBEDLHLB LEY
TS5V VOBREEEICLAMHRNEEICE>TDOREVLRLVTHEREINED, 10~25
mEBETREREADHEBDOAVFWBITBORL IEBRILTIb0EEL 505, TEBERE
BREIKEO ~25mBOHEHFAN THAKSTEREA SN, L bKEMBUCET S OEHEE

Table 2-(1). Experimental data of the seawater collected from various
depths at the stations, September 3 in 1985.

Station Depth Trans.”' Sampling WT*? S*° - DO Bact. cell
No. (m) (m) layer(m) (C) (%) P (ppm) (%)**  (cfu/m)*®
5 200 10.5 1 294 323 8.1 7.3 110.7 1,400
10 26.5 32.3 8.1 6.4 92.7 250
25 26.1 32.7 8.1 6.0 85.6 170
50 23.7 32.7 8.0 5.0 68.5 260
100 16.9 33.7 7.9 4.8 59.3 100
190 154 339 7.9 4.3 52.3

11 65 9.0 1 28.0 31.1 8.1 6.6 96.6 1,700
10 27.0 32.2 8.1 9.7 83.2 850
25 266 324 8.1 9.5 80.1 540
50 23.9 325 8.1 4.8 66.4 460

16 110 5.0 1 29.0 29.5 8.2 6.8 100.2
10 27.0 325 8.2 4.8 70.2 440

18 140 7.5 1 28.4 323 8.2 6.0 90.4 800
10 27.3 325 8.2 6.1 88.9 620
25 26.1 326 8.1 4.5 64.9 390
50 23.8 32.7 8.1 4.0 95.3 150
100 16.7 334 7.8 3.8 47.1 150
130 16.3 33.4 7.8 3.9 47.6

21 135 9.0 1 29.4 323 8.2 6.2 93.6 420
10 27.2 325 8.2 5.9 86.7 650
25 26.9 326 8.2 4.6 67.5 270
50 25.1 32.7 8.1 4.4 64.3
100 16.6 33.6 7.8 3.7 46.0 90

120 16.4 336 7.7 3.7 46.2

* 1, Transparency; * 2, Water temparature; * 3, Salinity;
* 4, Dissolved oxygen; * 5, Satulation; * 6, Bacterial cell count.
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ZHEZBHICERBREASBOERBHRICEHNEEEZ LD,

RIESFCOVWTWARE, FAET — 9 OKBOBERE T32% AL TEE AT I1C > T34%
METICEMN>TWVE, LA LAZHOKBERNICHESOmE EOBRSSH - 12354 (Table
188R) ITIIRBKOESIFEL 25, #0fMHIESt. 16, 18I EHNT, 9H 3 H®D St.

16 DRIEK DS 1329.5%, 9 A25H® St. 11 D Z 011329.5%, St.16 & St. 18 T 1331.0%,,

St. 21 Ti3B31.4%TH 1o FLTED LI UEH T THBEERERR,SA SN, BIBOD
LI RBRAEOFEHAICB VL TKESIZEELCTHE0T, BKOEE (ot) EILiIK
BEOEFIUKEL TV S, BESOEKSKATS LIk ikEE (ot) MESH
CHERIEE L, REKEDEKEDEAEDIT 5, BKE & bICBASNHFRYWEOLE
bhrbOEEASL L&, REKOENMET bPBEREHF CEBGR TS AT, HELE

Table 2-(2). Experimental data of the seawater collected from various
depths at the stations, September 25 in 1985.
Station  Depth Trans.”' Sampling WT** S*° DO"! Bact. cell
No. (m) (m) layer(m) (C) %) (ppm) (%)**  (cfu/m)*®
5 200 11.0 1 2717 32.6 8.2 6.5 96.1 1,900

10 27.1 32.8 8.2 5.6 82.2 1,300
25 26.8 33.1 8.1 4.9 70.0 970
50 19.6 33.3 8.1 4.8 62.6 160
100 16.0 33.9 8.0 4.7 57.8 120
190 15.2 339 179 4.3 52.5

11 65 7.0 1 26.8 29.5 8.2 6.8 97.3 3,300
10 26.8 32.6 8.2 5.4 79.2 3,200
25 26.2 33.0 8.2 4.6 65.9 700
50 25,9 33.1 8.1 4.8 66.7 860

16 110 8.0 1 274 31.0 8.3 6.2 89.5
10 26.9 32,5 8.2 3.5 51.7 1,800

18 140 6.5 1 26.6 31.0 8.3 6.4 91.7 1,500
10 26.8 32.6 8.2 3.8 55.6 1,900
25 25.7 33.1 8.1 3.6 51.4 710
50 23.6 33.2 8.1 4.0 55.4 210
100 16.7 33.7 1.8 3.6 44.6 110
130 16.3 339 1.7 3.4 42.3

21 135 11.0 1 27.2 314 83 6.4 93.2 3,000
10 273 325 8.3 5.0 72.8 1,600
25 25,9 32.8 8.2 3.6 51.8 500
50 23.1 32.9 8.1 3.9 54.2 300
100 16.6 33.7 1.8 3.4 41.8 600
120 16.3 33.8 1.7 3.2 40.1

* 1~ %6 : See Table 2-(1)



68 BERBARFKEFTICE H40% (1991)

BLILA D, REKDESMR%E T 2REICEVTHBEREMLFESINS LI TH %,

¥ /- pH OZE 3, FFHREMICIIFZETpHE1~8.2 L&, FEEHT >N TEL
155 BEDOEHERTD - 120 BRRHICIDEERZERZNSA 507 IAHICKEInE
D pH #58.2~8.3 L 2 DMOFHBADEFNICH L TpHEIK L T013 EEL, FhlUED
pH bEROBERITH - 1o & SICBHEICOVT, St.5 OFEHEERBRTOESADO T &
DEL, BREESOHTIES. 2L AE, o7, IAIAL SKBEE 31> TEHED
BB PEERFEAKE LZIIA4BIIZI0mM EE 1 > TW i, #KD pH P BHE
B@EKbPDO 75 v+ vEBEOBEENSEZ OGN DY, TOFEOFHEICBVWTTS VI +VIE
BEEHAEL, DOSHLEOMbY 2RI LI, ZhooMIcHBERRE LB, -1,
tbdbh, DODEHEZOMORERBOEH L OO DI VT, o ICHMUEAE
BYETH 5,

Table 2-(3). Experimental data of the seawater collected from various
depths at the stations, October 16 in 1985.

Station Depth Trans.”' Sampling WT*® S*° q DO** Bact. cell
No. (m) (m) layer (m) (C) (%) P (ppm) (%)*°  (cfu/mD)**
b) 200 9.0 1 243 328 8.0 6.7 92.9 450
10 244 33.0 8.0 6.2 86.2 340
25 24.2 33.7 8.0 6.1 85.5 230
20 24.2 33.8 8.0 5.5 71.8 83
100 16.7 34.1 1.9 4.7 57.9 110
190 15.3 342 1.8 3.8 46.6
11 65 8.0 1 245 32.3 8.0 6.6 91.8 640
10 243 326 8.0 6.0 83.2 1,400
25 24.2 33.1 8.0 5.7 79.6 730
50 23.7 333 8.0 5.7 76.7 460
16 110 5.8 1 241 32.0 8.1 7.1 97.7
10 24.7 32.7 8.0 2.9 41.2 560
18 140 7.2 1 243 318 8.1 6.7 93.0 520
10 244 32.7 8.0 4.3 59.6 490
25 241 331 179 3.8 52.9 210
50 22.2 332 19 3.8 51.6 180
100 16.9 339 7.6 3.2 40.2 59
130 16.5 33.9 7.6 3.2 39.1
21 135 6.8 1 244 324 8.1 6.3 87.6 6,100
10 243 325 8.0 5.4 75.3 14,000
25 24.1 329 8.0 4.4 61.7 420
50 23.0 332 1.9 4.1 59.7 210
100 16.9 339 7.6 3.0 37.6 130

120 16.3 339 1.5 2.9 36.1

*x 1~ %6 : See Table 2-(1)
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Table 2-(4). Experimental data of the seawater collected from various
depths at the stations, November 14 in 1985.

Station  Depth Trans.”' Sampling WT** S** DO™! Bact. cell
No. (m) (m)  layer (m) (C) (%) P (ppm) (%)**  (cfu/m)**
11 65 8.0 1 214 33.2 8.0 5.6 75.2 770
10 21.2 33.1 8.0 5.3 70.3 590
25 21.5 334 8.0 9.2 69.9 460
50 21.7 33.5 8.0 5.2 69.8 400
16 110 9.5 1 21.0 321 8.1 6.5 85.9
10 214 33.2 8.1 6.1 81.3 1,000
18 140 10.3 1 21.4 33.1 8.1 9.9 79.0 1,500
10 21.3 33.0 8.1 9.3 71.0 2,600
25 214 334 8.1 9.2 69.8 1,200
50 219 334 8.1 4.8 65.3 270
100 17.2 339 7.8 2.8 34.7 180
130 16.6 34.0 7.7 2.4 29.5
21 135 13.5 1 214 33.1 8.1 6.2 81.9 420
10 209 33.2 8.1 5.1 66.9 400
25 20.6 33.4 8.1 5.0 66.1 640
50 216 334 8.1 4.4 99.5 250
100 17.0 33.9 1.9 2.7 34.3 230

120 16.7 33.9 1.6 2.6 32.3

* 1~ %6 : See Table 2-(1)

3. BESHICEIZIXEREEAEONH

1985 FE D FHE I B\ Tt K D OREBXBHEMEKERE L, TO#REKEIOmE
KBIFBKESHELTEEDFig. 31, FHEBRABFERICB T 2HEDH % Table2-
(D~@ iRl $TFig. 3R oNB LS, HEHICE T 3 FHELHRMT O ki
BHIR%3102 ~ 10 cfu/m/ DEIFHTEFH L TV B4, @H D Z 0 1310°~10°cfu/ml TH -
too MBEMEHRRNSA ONBPPHERTRMEMRESHEML, @F 05 ~10f%i1:E
LT, IRWT Table2-(1) ~ (4) T, EEHICHET 2L, FEEAET KON THEME
BB LTV, IEERICIZKE I mb 550m & TOHBH THEMAL D2 13/D \ 8,
hEERELBRMOFAER 9 H25H, 10816HICIRKE 1 m, 10miliEOMEMHHT -
TEL, 5mPlEEDENKEL, THo6D I EFERFIRED HEIC ZHEFEESBEDH D
AbDIELERET IERTH > 1o S 5ICHIM S EMT EICEBRT(L & MEMaik s OrY
HMERNEZE, LFLGMEBELLEWE T AMH S, FHIEBMHEHOHEDEVEEKT 3 b
DEEZLND,
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4. HEBKPOMEREROER

1985 OB O R THHF LR EEREEEZ A S/ 9 A5HOFEICE ) 5 St. 5, 11,
14, 16, 18, 210/KEIOmE, KUERI8D 1, 10, 25, 50, 100m & D #g/K» 5438 L /<
fEIc >V, HWIRERA LHIER v~V TEE L &gtk o Bk 25 L
Zh 5 OFMEBHARZ KRNI L L 72 K23 Fig. 4 T, S{EMICHEE Lt DN Fig. 5 T
B, MXEELT, 2RkKITBWT Vibrio, Aeromonas, Pseudomonas @ 3 J&H I #H
DRERSY % G, KL ->TENDS 3BHOEEMHER L TWi, Fig. 4 IC/Rd St.5 1
B D O ISR 7O T, St 11 521 F TOERIO A» S/ EHE L HF
TH b, BRIEALIOD St. 11 i S RICHED 12> T Vibrio DEIGHEE L, FhICHHAI L
T Pseudomonas D3> L TW 343, Aeromonas DEH /NS » o o, BRIBFERNA 5
htzSt. 16, 18, 21 TR ZTH & OB DOEHLI LD Vibrio THD LTV, BR
D St. 5 DK FHHE B T 1345 Aeromonas 3%, BR#EOENL L E BRI -T
Wiz, IRWT, Fig. 5T St. 18 x5 1) 2 MR SMERIC T 5 &, Th 5 DRLAkIC

Generic composition (%)
0 50 100
| } ]

Station

No.21 | G+

P M

Fig. 4.

Horizontal change in the generic compo-
sition of bacteria in seawater collected
from 10m depth layer at various stations,
September 25 in 1985.

Generic abbreviations: V= Vibrio,

A= Aeromonas, P= Pseudomonas,
F= Flabacterium, M= Moraxella,
G*= Gram'’s positive

Generic composition (%)

Fig. 5.

Vertical change in the generic composi-
tion of bacteria in seawater collected from
various depth layer at St. 18, September 25
in 1985.

Generic abbreviations: V= Vibrio,

A= Aeromonas, P= Pseudomonas,
F= Flabacterium, M= Moraxella,
G'= Gram’s positive
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Fig. 6-(1). Vertical distribution of water temperature, salinity, dissolved oxygen,
and bacterial cell count at St. 11, during September to November in 1986.
A Sep.1; M, Sep. 8; @, Sep. 24; A\, Oct. 15; [], Oct. 28; O, Nov. 26.
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Fig. 6-(2). Vertical distribution of water temperature, salinity, dissolved oxygen,

and bacterial cell count at St. 16, during September to November in 1986.
A, Sep.1; W, Sep.8; @, Sep. 24; A, Oct. 15; [, Oct. 28; O, Nov. 26.
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Fig. 6-(3). Vertical distribution of water temperature, salinity, dissolved oxygen,
and bacterial cell count at St. 18, during September to November in 1986.

A, Sep.1; B, Sep.8; @, Sep. 24; A\, Oct. 15; [, Oct. 28; O, Nov. 26.
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Fig. 6-(4). Vertical distribution of water temperature, salinity, dissolved oxygen,

and bacterial cell count at St. 21, during September to November in 1986.
A, Sep.1; B, Sep. 8; @, Sep. 24; A, Oct. 15; [, Oct. 28; O, Nov. 26.
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6. 1987FEDHEHEEREDKER

18T EDFHE AIED MR %2 FHERT 5700, 1986F L UEM, EUKEEEMNRE L
teo AEIE 8 H21H, 9 H18H, 10A23H, 10A29H® 4 [EIfTV, Zh & DFERIE Table3-
(~W@IRTEBOTH B, PEERERRZ5| ZE T ERE L TREKDKIE24°CLU
ThoEHEHEL LT Table3- (1) ~

£, H5r32%0 LA, MHEAHAEE10° cfu/ml & B o 8,

Table 3-(1).

depths at the stations, August 21 in 1987.

Experimental data of the seawater collected from various

Station  Depth Trans.'' Sampling WT** S*° DO Bact. cell
No. (m) (m)  layer(m) (°C) (%) (ppm) (%)**  (cfu/mf)"®
11 58 7.4 1 28.0 29.4 8.3 8.4 122.2 4,000
1,800
10 26.8 33.2 8.2 6.0 87.0 860
20 26.2 33.5 8.2 5.7 81.9 160
30 21.1 33,5 8.0 5.1 67.5 200
50 18.7 33.5 1.9 4.6 58.3 140
16 123 7.0 1 28.9 28.8 8.4 8.3 121.5 2,200
b) 279 30.8 8.3 7.7 112.1 360
10 26.3 319 8.2 5.6 79.8 160
20 26.2 32.7 8.2 3.8 54.4 100
30 23.0 32,7 8.0 3.7 50.1 80
50 19.7 334 8.0 4.5 57.9 120
75 16.9 33.7 7.9 4.5 55.4 120
100 16.0 33.8 7.8 4.1 50.5 50
18 140 8.0 1 299 29.1 8.4 7.8 116.5 1,600
5 28.7 30.5 8.4 7.7 113.5 400
10 27.7 314 8.3 7.6 110.7 250
20 26.7 33.1 8.3 5.8 83.9 170
30 21.6 33.1 8.0 4.1 54.4 120
50 18.9 33.5 8.0 44 56.5 70
75 17.0 33.7 1.9 4.4 55.3 58
100 159 33.8 1.7 3.9 48.2 48
130 15,6 339 1.7 2.8 33.6
21 98 6.0 1 29.1 29.7 8.4 8.0 118.2 630
b) 28.3 30.5 8.4 7.9 115.6 1,000
10 274 31.0 8.3 7.3 105.5 1,100
20 26.6 32.6 8.3 4.0 597.6 270
30 224 329 8.0 3.6 49.3 170
50 20.3 33.3 8.0 4.2 55.1 270
75 16.7 33.8 7.8 3.8 47.2 140
100 16.0 33.8 1.7 3.8 46.7 260
* 1~ %6 : See Table 2-(1)
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Table 3-(2). Experimental data of the seawater collected from various
depths at the stations, September 18 in 1987.

Station Depth Trans.”' Sampling WT*? S*° DO*! Bact. cell
No. (m) (m) layer (m) (C) (%) P (ppm) (%)*° (cfu/mg)"®
11 55 6.0 1 25.1 314 8.2 6.7 93.2 3,800
5 2,200
10 26.1 319 8.2 6.0 83.9 1,900
20 256.0 32.8 8.2 5.9 82.7 730
30 25.0 33.1 8.1 5.8 82.4 600
50 21.2 33.2 8.0 4.0 o7.4 340
16 124 6.0 1 25.2 31.1 8.2 6.6 91.9 1,600
25.5 31.5 8.2 6.0 84.3 1,600
10 25.6 31.8 8.2 5.2 73.2 1,800
20 248 323 8.1 3.7 51.5 1,100
30 23.1 32.7 8.0 3.8 52.5 460
50 20.6 33.2 8.0 4.0 52.6 260
75 17.3 336 1.9 4.0 50.1 130
100 15,2 33.7 1.8 4.0 47.8 100
18 141 5.0 1 26.1 30.9 8.3 7.0 98.9 1,100
b) 26.1 31.6 8.3 6.4 90.8 1,500
10 25,9 31.7 8.2 5.8 82.1 1,700
20 25.0 324 8.1 4.3 60.1 1,200
30 234 32.7 8.1 4.6 63.8 630
50 21,7 33.2 8.0 3.9 52.6 240
75 171 336 1.9 3.4 42.2 110
100 16.2 33.7 7.8 3.2 39.7 100
130 157 338 76 2.8 34.0
21 102 5.0 1 27.0 30.9 8.3 7.1 101.9 2,300
5 26.5 309 8.3 7.1 100.9 2,300
10 26.4 313 8.3 6.5 92.5 2,600
20 24.7 324 8.1 3.8 52.9 880
30 23.3 326 8.1 4.5 62.0 690
50 21.1 33.2 8.0 4.0 52.7 340
75 17.1 33.7 7.9 3.9 48.6 340
100 164 33.7 7.8 3.7 45.6 370

* 1~ %6 : See Table 2-(1)
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Table 3-(3). Experimental data of the seawater collected from various
depths at the stations, October 23 in 1987.

Station  Depth Trans.' Sampling WT*® S*° DO Bact. cell
No. (m) (m)  layer(m) (°C) (%) pH (ppm) (%)**  (cfu/m)**
11 ol 7.5 1 226 326 8.2 6.7 90.1 1,000
5 600
10 23.0 32.7 8.2 6.5 88.1 670
20 22.9 328 8.2 6.3 85.3 680
30 22.3 329 8.2 5.9 80.1 620
50
16 125 7.0 1 22.5 323 8.2 7.4 99.2 2,300
5 22,5 32.3 8.2 7.4 99.2 690
10 22.5 323 8.2 7.4 99.2 720
20 22.6 32.6 8.2 6.0 80.7 910
30 22.9 32.8 8.1 5.2 71.2 410
50 21.9 33.1 8.1 4.6 61.6 360
5 179 335 1.8 4.1 51.5 200
100 16.4 34.0 1.7 3.7 45.3 150
18 142 6.5 1 226 32.3 8.2 7.0 94.0 530
5 226 323 82 1.0 94.0 460
10 22.5 32.3 8.2 6.8 91.1 550
20 228 32.8 8.1 4.5 60.8 670
30 22.7 32.8 8.1 4.9 67.1 380
50 22.0 33.1 8.1 5.6 75.0 340
75 184 334 179 4.6 58.3 240
100 164 336 7.8 3.6 44 4 130

130 16.2 336 7.7 3.8 47.0

* 1~ *x 6 : See Table 2-(1)
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Table 3-(4). Experimental data of the seawater collected from various
depths at the stations, October 29 in 1987.

Station  Depth Trans.”' Sampling WT*® S*° DO Bact. cell
No. (m) (m) layer (m) (C) (%) P (ppm) (%)**  (cfu/mf)*®
1 55 3.0 1 22.2 309 8.2 7.2 95.1 1,300
b) 3,600
10 22.3 326 8.1 5.7 76.3 1,600
20 22.4 32.7 8.1 5.6 75.1 1,300
30 22.5 33.2 8.1 5.5 75.1 1,700
50 22,5 33.2 8.1 5.3 72.1 550
16 120 3.0 1 22.7 31.8 8.3 8.2 110.1 640
) 22.7 32.1 8.2 7.2 96.6 1,100
10 22,7 326 8.2 5.1 68.7 940
20 22,6 329 8.1 4.9 65.9 100
30 22.7 33.1 8.1 4.3 58.1 280
50 22.0 33.3 8.1 2.9 39.2 200
75 18.3 33.6 7.8 2.9 37.2 130
100 16.7 33.9 1.7 3.0 36.9 280
18 140 4.0 1 22.6 31.7 8.2 7.8 104.3 1,400
b) 226 319 84 7.2 96.4 880
10 226 322 8.3 6.2 83.1 500
20 22.8 328 8.1 44 99.4 550
30 22.6 33.1 8.1 4.2 56.6 350
50 21.8 33.2 8.1 4.2 96.1 220
75 18.3 33.3 7.8 3.3 41.8 150
100 16.8 33.5 1.7 3.2 39.8 120
130 16.1 33.7 7.7 3.4 41.2
21 100 3.0 1 223 319 8.2 6.6 87.9 2,500
5 22.4 322 8.2 6.1 81.6 2,100
10 22.6 325 8.2 5.3 1.1 770
20 22.6 33.0 8.1 4.5 60.6 240
30 22,5 33.1 8.1 4.2 56.7 330
50 21.6 33.1 8.0 4.0 54.0 200
75 17.7 33.3 1.8 3.1 39.3 130
100 16.6 33.7 7.7 3.0 37.7 82

* 1~ %6 : See Table 2-(1)
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