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Microbiological Studies on Shallow Marine Areas-V

On the distribution of the sulfate-reducing bacteria and
sulfur bacterial groups in oxygen-deficient or anoxic
bottom layer of bay in summer

Yuji Fujita, Shoji Iizuka and Buhei ZeNITANI

In connection with the formation of oxygen-deficient or anoxic layer, the
distribution of bacterial groups which produce or oxidize the sulfides and some
oceanographic factors in their environment were investigated in summer 1968 and
1969 at Omura Bay, west coast of Kyushu.

Phytoplankton blooms which had increased in early summer appeared to sink
down from the middle layer to the bottom while consuming dissolved oxygen
because of the oxidative decomposition of planktonic matter by heterotrophic
bacteria. In general, dissolved oxygen and both Eh and pH values remarkably decr-
eased in bottom water below a depth of about 16 m. Sulfate-reducing bacteria and
aerobic or anaerobic thiobacilli most of which seemed to be facultative autotrop-
hic were commonly found in bottom water, while photosynthetic sulfur- and non-
sulfur bacteria were variable in their distribution. It appeared that bacteria were
relatively active in bottom and that thiobacilli might participate partly in the
consumption of dissolved oxygen due to the biochemical oxidation of reduced
sulfur compounds. A schematic diagram on some chemical characters of sea water

and distribution of bacterial groups in the bay was presented.

T FRANEOPRRKIET, EFEERBPCE LI 2 RBRRCHKCE L, gz s
OIEMERING X > THR LBt Bt 5 0 BHERENEE IR, ChaiEREL
e —RTH5 EHEDY Lic, ORI, BHbRENBEC/LENIBILD Ris 535
T X B ELEREREL 5105 L E L BRD YD, FTETA + VL& WER L MERE
DEEXRMEETHZ L &, TOHMREY KERESG LEELCGRIEL, ®RE - ABO
B EREY L) HECHB T DA L0 TH 5.

OHRETE, BRPLUEO ST v b vEEN» L8 ROKBVERFRILTHETD



154 RIRASKEELTIERE 55285 (1969

T bico T, £& LTHEMROKEEZBITS & & IHEY DERK « BRILH
BBET D MEHOSMAEY LIERICOWTIEXS,

B R A &
1. BRIESRS KCHARM : 19687 3258 AR X199 8 BA 59 A 2 i
<, Fig l @R LAESS « STRVTEN T . ChbUNOEETEL RO
A SEHE LT
2. FWkBXUEEZ  MEROWEC IEKEY
SERAC BRI Lic, i BEHRY 2 [/ T,
3. BIRBLICKERE  Hit Lic X DR
DD E T, BEBRTEAILEEE B G
B AV, RARESEY EBTRET 50,
BB LK BIER & OBy I D %R R A
WTHIEL, WIThLI0GROTRER R 2. £
Bk & T {Migkix GIESSING D5k’ THIE Lie.
4, TS MEHE HEYW ST v 2 N v
A=y VEIREE L BBHC 2\ TERERYS B A
G - G LT,
5. MEHORE : ML Table 1R Lic
WHCHEE Lic, BEESEEFARCH L. itk

“Thiobacillus [EMIERITRHIC B 5 Bk % .
RIS R D b D LUNC SIS R .
hEERD. Fig. 1. Sampling stations in Omura

Bay, west of Kyushu.

= ®

1, B -EREEER~OBTAERCLETI2BREZEROE{L

196847 A & 8 A 5 EARE L icfER % Fig. 2 R, AR CIRREA 2
DB T L, BETRFE, BERCHT THiEoER YRS, 8 BOREE
EOFBIFIEBRZEEND LD L AU L TH D, 1969FEDER L H LHEFETH- 1o, #BK
O pH Z17T~18mBHA DR 2 BEFC T TEFAZE L, KR L 18mEs bE
T E - TIETOE@ENH 5. FHEAZI2mMEOLZTHEI N, FhCIbmETY
BHRIGC X > Ta VBRI R S, 196851119674 e TR LK RERE XD 7n
mofed, 196YFEDERL HbTELDH L, PRABERBCIIERTL B ETR0.2~
1.5/ LCHA5. FMLBETEMLOE(L Fig.3 1@ tHy T/RLEMVERLE1~3m
2 DERCHT TARLETY B, RESCTIRLAEY SO RTREY ™. &
B RBE - BHFBFE - BLETEN - 28& - Fe / 28R Co#EBL AL L
FEH D tHe 133 LEVD, EMAORECAED I Lichi > CRRILETLTEMOET
DIERA T D782 DRI FBEC 2 THER L, 72 OFIRTOLRBEBIIL 7o
> T\5b,
KEZED S5, BT AEFIC KT 2HBUROBEBREORIL, XL LTUEY S5



BE il REEOMAL S

Methods of enumeration of bacteria.

Table 1.
Constituent of Sulfate Thiobacilli Photosynthetic Photosynthetic
reducing sulfur nonsulfur bacteria
medium g/1. bacteria aerobic  anaerobic bacteria A B
Na,S,0;5H,0 Hata® 10 5 2 Taga®’
Na,S.9H,0 1 ‘
NH,Cl 0.1 0.1 1 0.1
KNO,; 2.0
NaHCO, 0.5 2
Na,CO, 2
K;HPO, 0.2 0.2
KH,PO, 1 0.5
FeCl; «6H,0 0.001 0.001 0.0005
Na benzoate 0.5
Yeast extract 0.1
Agar 3 3 3
759,aged seawater, ml 1,000 1,000 1,000 1,000
pH 7.8 7.8 7.5 7.5
Count by MPN MPNor MP MPN MPN or MP MPN MPN
7 days 3 weeks 3 weeks 5 weeks 3 weeks 3 weeks
at RT at RT at RT

Culture condition

at 22°C at RT at RT

MPN; A three-tube most probable number method.
MP ; Millipore filter method (HA 0.45x, 47mm, 1.59; agar plate).
RT ; Room temperature. 1 ml of 0.29), phenol red water solution was added to the

media of thiobacilli.
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Vertical changes in pH, temperature, dissolved oxygen
and the sulfides in the central part of Omura Bay in
summer 1968. I; 20 July, II; 26 July, III; 3 August, IV;9

August and V; 23 August.
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Fig. 4. Vertical 'distribution "of diatoms ( x10¢*/L) in the central
part of Omura Bay in summer 1968. I~V...same as in Fig. 2.
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Fig. 5. Vertical distribution of sulfate-reducing bacteria, aerobic and anaerobic
thiobacilli in the central part of Omura Bay in summer. I~V ... same
as in Fig. 2. Left upper . sulfate-reducing bacteria, lower .- aerobic
thiobacilli and open circle .-+ anaerobic thiobacilli.

$102-3/g Th- 7ol 20,

(2) KM Thiobacillus |BHIEE 45 #

1968413 4 - X BIERH O LA MG L, 20mETix101-2/ml BE OB A R H L.
1969413 L & COERBELSM%E AN, FEDORER L ST 5 & 16mBAHE A
DEMC T CHINL, BBRECHEOSHEL LWL brTO EBETHHT5 L5
wRz% (Fig.5) . 196849 A ket LicEm b Tk, JEm E10mfE % ©102-3/ml
DZDBOME B I Nt BB F A SRERIEFI A D% AR O #hC B IE Ui
FERTIE, BEEERRBE KT CRL ISFBAL, Tibb T 45l L By
B UM ST OB 2 78 LIchS, HaRTaush sy Se e B MR LR A e s - 12,
CHOEKDETTA & v LA WERb s X ORBLT 53 5 B OB O - T B #)
EDOFETH S, I RI968ELHFRITEEH Y T4 2 VLT 5 ONREETH > DI T
96O ERI I BRI (LS 5 OB TH - e

(3) 15 Thiobacillus JBHNEE D 4574

HSHNCEE T A DO T. denitrificans WERMTHEBNB L THHH, WAk T.
‘hioparus TS LIRKMIITHE CTE 5., BEMICHE Lz Thiobacillus BEMERFIL LD
DB BT, FREED S D L RECHENRD DILh- To. 8L b IR O
5biciy, MEREEDNMCERRSEOABME 2 EEh T3 LBbhd.

(4) XEFRMEEO ST

KEHA 7o MEHIHRSGETHE L, BEERFREYEE Lt FIRT
B, FRRABMEOLBIEIAC X > Tub@ 2 REIRRS % 2T554bH 50T, F
A F o NABMEOEK D Hw CTHIE Lz, Table2 iRt X5, 1968FEEHE4ITE
AL, EEEERHRFCLEE), Bz r = - 0BAEr-o BRDEEE LD
7o, 196SFEITITFREN S FoKBIC BT A EE5 TREILIcL 25, 8 23R EEE
TCTHATA &Y ME & AR A I E ST HHEEL B L, Zh BXa i



158 BIFREKEETHRESE H285 (1569)

Table 2. Vertical distribution of photosynthetic sulfur-and nonsulfur
bacteria in Omura Bay in summer 1968 and 1969.
Deoth Photosynthetic sulfur bacteria Photosynthetic nonsulfur bacteria
P Station 4 Station 5
m 20 26 July 3 9 22 Aug.’68 23Aug. 11 Sept.’69 23Aug. 11 Sept.’69
1 910 0 0% (i 0% Q%
5 ) 430 0 36 91 0 0
10 2400 - 36 36 390 0 0
12 0 0 0
13 11000 36 430
14 930 91 0 430 0 36
15 24000<C 36 430
16 24000< 750 430 2400 0 160
17 2 0 Bottom 24000 Bottom Bottom 0 2400
18 4 0 0 0 Bottom Bottom Bottom
19 0 10 0 0 0
20 36 230 230 730 0
Mud 9300 9300 0 910 24000<< 43000 24000<< 4300 0 24000

Viable bacterial count per 100 ml of seawater or 100 g of mud.* Medium A and **
medium B of photosynthetic nonsulfur bacteria in Table 1.
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