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Microbiological Studies on Shallow Marine Areas- ][
On Relation of the Heterotrophic Bacteria to the Changes
in Organic Carbon, Oxygen Consumption, Organic Acid and
Sulfides in the Mud Sediment

Yuji FuniTA, Tadataka TANIGUTI and Buhei ZENITANI

Periodical observations were made to see the relation between the
changes in bacterial population and in organic carbon, oxygen consump-
tion, organic acid and total sulfide in the mud sediment, and pearl farm
was compared with other stations. The results obtained are as follows :
1. Among various constituents of mud sediment, the change in amount
of sulfide was characteristic : it was accumulated in early stage with the
rising of water temperature but it decreased later. The variation in con-
centration of organic acid was relatively remarkable during the period of
sulfide-accumulation, but, generally, it showed a trend of increase in the
latter part of the period.

2. There were higher counts of aerobic bacteria, sulfate-reducing bacte-
ria and other heterotrophic bacteria, and also more amount of sulfide in
the sediment of pearl farm than in those of other stations. The constitu-
ents of sediment in pearl farm may be considerably influenced by the
biodeposition of fecal pellets of pearl-mother shells.

3. Lower water layers containing little or no dissolved oxygen occurr in
the central area of this bay in summer. It seems due to the fact that the
dissolved oxygen is consumed by heterotrophic bacteria and / or reducing
substances in a process of decomposition of easily oxidizable organic mat-
ter such as dead planktonic organisms under the stagnation of water mass.
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Fig. 1 Locations of routine collecting stations in Omura Bay.
Shadow ; pear!l farm.
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Fig. 2 Variation in the constituent of mud sediment.
A—Organic carbon, C mg per g. dry mud.
B—Dissolved oxygen consumption (DOC), O, mg per g. dry mud.
C—Organic acid, 0.01 N NaOH ml per 10g dry mud.
D—Total sulfide, S mg per g. dry mud.
E—Water temperature, °C. 1 m over bottom.
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Fig. 3 Comparison of the average value¥of chemical constituents at
each station.
A—Organic carbon, %. B--Dissolved oxygen consumption, O,mg.
C—Organic acid, 0.01 N NaOH ml. D—Total sulfide, Smg. White ;
per 100g dry mud, grey ; per 100 ml wet mud.

23 < 1.5—1.7% T, BHRFRBERIIER 2 PEMEL, e &11.8—1.9mg/g TH
ofc. HHERIY, MAREILAN, BR1E2X0L, LLAE» -7, Bk,
BEE1RDEL, 0.0A%UETH -7, ANBIORBEETIE, BlESEEI
SV ERRD LN, LeLHEHMEL TS WIS S RALDORELFALERTHS
2%, HIEEIE, 7. —F, BREREETHR TS L, MARMOEBRREL L Ci—BE
WICHIL TWABRTH 528, BEEREEBHEOERCH L TOTFNLEEXLLRL, Bl
{EIBRE N 13, EHEORBEO—mEZRT D LELND,

2. BERRENEEOEE

EEERSOZIC BT 5 & Bt b —IRF - WSS, BhERE LN O B O
HEEdRT & Fig. 4 0X5TH5. KBEEF LK, —REKSEREZEROERN L



192- B - 200 « 6505 © EREBOMEY FOBITE- I

5r A
sl
3r
5 r‘ B
= 4t
£
- 3r
v
£3
o T
~ C
© = -
—- 3k T T r— ) = 0N = —_— ——
° B st N e T
2 - B S B -
L3 —T T T e -
™
¥
- 4 P \\_’/’———\/ -
3t LT e ’ T
2k / T ~-_T:.»<:-::____,,——”‘““T‘"‘:—"“:",'
JUNE JULY AUGUST SEPT OCT

Fig. 4 Variations in the population of heterotrophic bacteria in the sample
of mud.
A—Aerobic bacteria (ZoBerr 2216 E medium).
B—Aerobic bacteria (Starch nitrate medium).
C —Anaerobic bacteria.
D—Sulfate reducing bacteria.
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Fig. 5 Comparsion of the average value of bacterial population in mud
sediment at each station.
A—Aerobic bacteria (ZoBern 2216 E medium). B-—Ammonifier.
C —Nitrate reducer. D—Starch splitter. E-—Sulfate reducer.
F-—Anaerobic bacteria.
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Fig. 6 Correlation between the number of sulfate reducing bacteria and
the total sulfide in mud sediment. Solid circles:former period,
open circles ; latter period. A—Former period, r=0.86.
B—Total period, r=0.49.

4. EHRBEREPICET2ERREMAEROEL L AFRIHOBIR

BREEEI, RREEETHR LGS, MBSEEmBIrR D&k o7, FHmom
AP X DR R 57o0ic, REOBRFRABERIN T 2HRREOLE, £EN
TOVWTHERT 2L Fig. 7 0L 5Th5. FIRESEVE, HMITESMcRELD. &

—
<

80D/COD x 100
’ w

June July August Sept oct

Fig. 7 Variation of the ratio of organic carbon (COD) to dissolved
oxygen consumption (BOD) in mud sediment at each station.
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Fig. 8 Relation of heterotrophic bacteria in mud and seawater to the
development of anoxic layer in the central part (Station 4) of
the bay.
DO-.-Dissolved oxygen. Temp.---u: upper layer seawater, 1 :lower
layer seawater.
Bacteria ; a ---aerobic bacteria growing in ZoBrrr 2216 E medium,
b ---aerobic bacteria growing in starch nitrate medium, c ---anaerobic
bacteria, d---sulfate reducing bacteria. a~d :in the mud sediment
; e ---aerobic bacteria, growing in ZoBgern 2216 E medium, in seawater
at 1 m over bottom.
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