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Hypoxic bottom (< 20mi/l, 40% oxygen saturation) is formed in the semi-closed
Wonmun bay during summer and autumn early. This study was carried out to know
seasonal distribution of marine bacteria and the role of marine bacteria for forming the
hypoxic bottom at Wonmun bay during summer and autumn early, 1990.

During the study periods, 170 bacterial strains were isolated from sea water and
sediment. Viable cell counts were ranged between 10°~107cells/ml. The dominant species
were Acinetobacter spp. in spring, Flavobacterium spp. in summer, Pseudomonas spp. in
autumn, Serratia spp. in winter.

Because ETSA(Electron Transport System Activity) reveals potential consumption of
oxygen in the aquatic microorganisms, the ETSA was used as potential consumption of
oxygen in this study. The potential consumption of oxygen was in the range of 232.4~637.
5ul Oy)/day by marine organism and 142.6~432.44/ O1/day by marine bacteria during the
study periods. The ratio of potential oxygen consumption of marine bacteria to total marine
microorganism was 0.54. The potential consumption of oxygen by marine bacteria closely
related with the number of viable cells. Consequently, bacteria play an important role to
form Hypoxic bottom at marine environment.
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Fig. 1. The location of study area.
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Table 1. The range of environmental factors during study periods
Temperature  Dissolyved oxygen COoD Apparent oxygen
Month ?C) Gmi/D) (ppm utilization
Oct. 1989 Surface 254~275 4.34~4.76 2.67~3.61 0.32~ 0.79
Bottom 21.6~22.7 0.20~0.70 2.09~2.34 4.78~ 5.12
Oct. 1990 Surface 71~ 72 8.02~8.28 2.04~5.90 -1.91~-2.01
Bottom 58~ 6.1 8.06~8.32 1.18~2.25 -0.51~-0.81
May Surface 16.8~17.0 6.14~6.32 1.75~1.92 ~2.07~-251
Bottom 129~133 3.71~381 0.95~1.05 1.89~ 2.17
Aug. Surface 26.8~28.7 4.50~4.59 2.01~3.21 0.07~ 0.13
Bottom 18.9~25.5 0.84~2.94 1.26~2.16 2.35~ 2.88
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Fig. 2. The vertical distribution of temperature and salinity station 1(A), 2(B), 3(C) during the study periods.

1989. 8 —@—, 10 —%—, 1990. 2 --®~-, 5, ~~A--, 8§, --O~"

306



HET(TMIE) o s FATRES Aa

EXE HoAFgo. #d FA(90d 2°)
e P FEREFLE sty = -
802~832mll% A3 Ry= 1041040
o] F7} et EA1090d 59)E EEo] 614~
mi1] EEE Holn, Filo] F7led) utat 74
sted 4 4~6m olslol M 3.71~38Imi1e] &
E BAFA £ 20 71 mat A
(90 d 8ol

;6; rlr

_E.

cs I &
> & o 3 o

’

\I

AR o B3

a7

ALstn ()3 HoFo] o] 7j7hg

= A5 o 429 FFHUE &2 BS
< 4 F Ui

ZA71ZE CODE % 1.75~590ppm, AHZL
0.95~2.34ppm= 29 Z21(1977)0] AAE B2 &
FAgolA  ZAIF EZ 146~220ppm, A
0.19~2.13ppm¥} Bj%3 X Holw, {Alst

e

mo k1w

2=
\:I
A

GENLY Fol B 450~459 Al HZFo] AZo vl L FEAE BAFO
mifl, AT 084~294ml12 F28k] AF wds b, o] F(1990)0] RYFHIYY Ao A}
o AYEL ¢ 7 UG ZEY) BairuG I 9y PT 338ppmol HF B REIXE B
(Apparent Oxygen Utilization: AQU)-& 54, &4 #Jok
Temperture(C®) salinity (%.)
10 25 29 31
D- o T 29 30 ——il— T r;’?'%-s
H w % & » * ‘o my
2t ¥ S N £ ‘ R,
s A X o \0 * ° 84
! H \ i %, \ Y
4} [ ] A * o 9 .. * o !L'\
’, K \ \ \ H ‘.
~ ., ‘} o i *\ Cl’ \:A
el w 4 Ik : ™~ X o oA
..‘c.. | ] A * * o ml
o H H ‘ r? \ ' S
o 8} " A # eo s * o4l
0 \ / \'- l L
" S G 1 oud
1ol g ik 8 A * l\ o wh
i 4 P13
12r s A * I’(? L + 0 i‘A
s (11} LoV obdd
0 LI e r‘,‘.: % LI O S ’?H"‘F ™Y .b—-\
E. " i 1 & . b o A
J 1 \ I’ \ \ B
2} L | A * 8 - . * O )
\ i \ I,' \ll\ \ ) ;Y
5 poxw N Feo ome
a4t . Iy *I 1'3 L . A O Wy
/ VAN N\ oy
~~ ! .'A ¥ s .\ *\ ? .. é
= i 408 - N 1§ ul
£ I \ 1 M
o sf w by 1o - N b
a . A IER
10} . Z'\ i It} - ' X o W
. podoe v @
T A » Po1g @
= A = Olo' o *xb @

Fig. 3. The vertical distribution of temperature and salinity station 4(D), 5(E) during the study periods.
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Table 2. The composition of bacteria flora during
study periods

Bacteria flora Numbers P er(c %n)tage
Acinetobacter spp. 35 206
Pseudomonas spp. 30 176
Vibrio spp. 26 15.3
Serratia spp. 18 10.6
Staphylococcus spp. 11 6.5
Flavobacterium spp. 10 59
Micrococcus spp. 9 5.3
Citrobacter spp. 7 4.1
Moraxella spp. 6 35
Bacillus spp. 6 35
Corynebacterium spp. 6 35
Unidentified 6 3.5
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Fig. 4. monthly variation of viable cell count during
the study period (1989~1990).
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Fig. 6. The distribution of marine bacteria flora surface(A), bottom(B), mud(C) at October 1989 and February
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Fig. 7. The distribution of marine bacteria flora surface(A), bottom(B), mud(C) at May 1990 and August 1990.
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Williams(1981) 7} Maine bay2] E& oA &4 o) %
AMeE 204.8u Oy/l/dayoll Hl38] H& E-EXE H
FATt ZAIG A Ao FAE dak
Dao] AaAALE Fig 89 Yelidlch 89
MAAETHY FAF FILE2EFE 2324~6375
W Oyl/day, AlTe] FAZ AALTHFEL 1426~
432.44 Oyl/dayE BAT FX7F 9F3A &ge
(Table 3), AEE AdF} AT AA4F AHa

Table 3. The value of ETSA(Electron Transport System Activity) from August to October 1990

@ a7

<]
yud

R?=0.7940]

ngo| FuBAE =AE) =
] B 4232~
@

, 982 AEZF AAA
55.72u Oyl/day M2 AAY WFHG Aol
FA A ArimFde] FRDAE RP=0.8330]H,
1082 A3 ZAF d2i22HL 2975~522,
5u O/l/day, A9 AAA FribReFe 1474~
2494 Oyl/day® ©] 7]tE<S A9 Alae
FAF driRFHe FAHY FBAAE RE=0.
331°] 1t} Hobbie et al(1972)€ MABE9 Az}
e &4 & Bacterial Biomass or chlorophyll®} H|
gt st o, Christensen ef al (1980)& 570
Zo] AFATE vidste ARAAGDA FHS
A% A 72 Fuid AYFA e §1E9
F7 gt AAHLGA FA49 A7 Iz g
o whEbA] ZAPZEQL 1099 Ao Ao ve e
3 7IZbe &R Ao EAQow Q% Az
Atg o7,

AL 28 AETH AA4F A
W3 Ao A Ddasrgo]l AAdE HE
< Table 3] Yt} 89 B35 mANER
A ZAY xR F 61454 O//dayel vlE A

2
&

2 b

m&%r}m

e

=

=

F>
B
i
o
2

(i Oy1/day)
Month(1590 yr.) August September October
Station Total* Bacterial** Total* Bacterial** Total* Bacterial**
1 Surface 620.1 325.8 551.2 3345 2975 1474
Bottom 2324 142.6 520.2 206.6 522.5 198.3
2 Surface 597.7 2145 557.2 3204 408.6 2145
Bottom 294.6 1475 528.3 336.8 402.6 2494
3 Surface 627.3 286.2 490.5 226.1 3779 198.0
Bottom 419.3 242.6 4322 237.7 3544 2447
4 Surface 637.5 407.7- 4157 235.2 3574 2374
Bottom 484.6 4324 424.1 1879 327.8 221.3
5 Surface 589.9 212.6 4339 152.3 353.2 212.3
Bottom 572.7 229.4 449.6 348.1 398.3 222.1
Average
Surface 614.5 289.4 489.7 253.7 3589 2019
Bottom 395.9 250.8 469.1 262.6 399.3 2272
Percentage of Surface 471 51.8 56.3
bacterial ETSA
to total community
ETSA(%) Bottom 63.3 55.9 568 N\

* Total Community ETSA
** Bacterial ETSA
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Fig. 8. The relationship between viable cell number of
bacteria and bacterial ETSA at August(A), Sep-
tember(B), October(C) 1990.

9 AAFR MAL2EFL 28944 Oyl/dayZ Al
471% 5 AA T HE AEL2 v 2AETH FAH
AR FFo] 3959y Oyi/dayel™ Adel &g 2
o] 25084 Oyl/day®X 633%E XA 3em,
992 HEZo] ¢ 51.8%, AFo| 559%, 1082 &
Zo] oF 563%, AZFol 56.8% 241 A XA |
A2AEFR ZAH MrATEE] HIFXE 454.64
O/l/day MTe AAR NHrrTd BFAE 2476
U O/l/day2 A ¢ 54%F A AT
Smith(1973)= A<te] Aol microelectrodeE
AAs MHAARAEE AN A, 888 A

AAGT} 45%, AER AA2LTI) 546%F °lF
Aol 9@ Arimrt oF 64%E ARS8, Sch-
waerter ¢f al.(1988)2 ¥ 9F 5 Fol GF/C filter2
A& bacteriadl VA4 E7} £ HEF Aak
2ol 50%kn BusPon, B AN FA3E
HETH NahRF AT A4 2L 54%E
A w3 grolgith wWEtM YR TN Ak F
Az NAAFH AN HEATLS FHY &
A

e o

o dutoln} aAES AE WA (Hypo-
xic bottom area) 7} A=< FaAw o A F
el YETA SgATY AFEE F29 3§
FATo] £ A FIFS 47 9
sted  BAIEQL vAAEY HAHNEA A4
(Electron transport system activity) 241 2213 At

242 Z(potential consumption of oxygen) & 3}

Atk

slokAl e AdE $HFL FA(899 108)0]
= Pseudomonas spp., &A1 ('90d 2€) )= Servatia
spp., =A1090Q 59)9= Acinetobacter spp., SHAl
('90'd 8?)ol= Flavobacterium spp.7t -3 &t
ZAPZIZHESE ATeE 3AC0YE 884 ®BE,
A%, Ade] BFA7E 42 212X 10%ells/ml, 1.34
X 108cells/ml, 1.55X107cells/miZ ¥& EEXAE,
EACE BF, AF, Ad HAA7F &2 208X
10%ells/ml, 1.54X10%ells/ml, 1.28X10°ells/ml=

o BREXNE BAFIry T3 AxAGA &4
(Electron Transport System Activity) &2 Z A&
MaswFS ZAZ AR sHAESE FHAAM A
2AETHY AAH ALLEFL 2324~637.5u
O/l/day, ©1% Al FAA AHALEFLS 1426~
43244 O/l/day2 A 3o vAQEIZHY ZA
A AaamFge of 55%F A, SAEL A
9 ArAhRe 2 d¥S vHAS ¢+ IUeH,
Ao ZAA Arr2de Adrs 238 &

AZF A2
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