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Fig. 1. Map of research area including sampling
stations
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Table 1. Percent of bacterial colonies grown on the ZL medium against the ZS medium and their counts
during 1988 summer season (uly 31~August 10) and 1989 spring season (March 7~13)

Sampling period July 31-August 10, 1988 March 7-March 13, 1989
Sampling Depth z8 ZL ) zZS ZL 4)
medivm®  medium® ———X100* medium® medium® X 100*
(D 3)
0101 57 4.1 8.3 20 19 25 1.3
0301 100 - — — 135 24 1.6
0303 87 59 5.1 09 17 190 11.2
0305 72 15 — - 24 24 0.1
0307 90 28 19 6.8 30 68 23
0309 49 - — - 20 110 5.5
0311 70 2.6 2.3 9 6.5 36 5.5
0313 61 0.6 2.1 3.6 1.5 46 307
0315 92 0.3 4.7 142 32 56 17.5
0317 79 0.4 37 9.7 14 21 1.5
0319 76 0.3 0.9 29 7.9 0.1 0.01
0321 67 04 2.1 53 1.5 21 14
0501 124 52 24 4.6 9.2 2.6 0.3
0503 116 39 3.7 0.9 22 14 64
0505 98 — - — 8.3 84 10.1
0507 117 - 230 — 8.0 35 44
0509 69 7 5.6 0.8 10 60 6.0
0511 90 23 1.3 0.6 24 8.1 34
0513 63 28 1.1 04 13 16 123
0515 80 2 0.5 03 17 24 14
0517 73 8.3 1.7 0.6 14 0.8 0.6
0519 66 22 1.5 0.7 09 12 14.1
0521 65 0.8 1.2 1.4 03 11 379
0703 163 4.5 29 6.4 6.1 53 0.9
0705 143 1.9 1.2 0.6
0707 102 4.7 1.5 0.3
0709 104 34 . 3.0 0.9
0711 109 9.2 210 228
0713 94 1.3 0.3 0.2
0715 82 0.3 19 6.6
0717 62 29 6.8 2.3
0719 45 04 33 7.9
0721 42 0.6 3.1 55
0905 133 43 7.5 1.7
0907 120 39 18 4.6
0909 111 04 2.1 5.7
0915 51 0.3 1.8 5.6
0917 46 0.3 1.0 29
0919 38 1.6 1.6 1.0
0921 38 2.1 57 27

(1): Number of bacterial colonies grown on the ZoBell 2216F agar medium with aged sea water (ZS) (X 10°
CFU/em’ sediment)
(2): Number of bacterial colonies grown on the ZoBell 2216E agar medium with distilled water (ZL) (x10*
CFU/em*® sediment)
(3): Number of bacterial colonies grown on the ZoBell 2216E agar medium with aged sea water (ZS) (X 107
CFU/ecm® sediment)
(4): Number of bacterial colonies grown on the ZoBell 2216E agar medium with distilled water (ZL) (X107
CFU/cm?® sediment)
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Fig. 2. Map showing the distribution of heterotrophic
bacteria grown on the ZoBell 2216 E agar
medium with aged sea water during 1988
summer season (The bar located at the lower
left corner represents 65X 10° CFU/cm™-sedi-
ment)

AR R e
.Q‘\,J e ~."
I S N B I
L - | [ - ] “frew

1 1 | L i
1207 1257 1207 1270 120%

Fig. 3. Map showing the distribution of heterotrophic
bacteria grown on the ZoBell 2216 E agar
medium with aged sea water during 1989
spring season (The bar located at the lower
left corer represents 5X 107 CFU/cm® sedi-
ment)
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Fig. 4. Map stiowing the distribution of heterotroptuc
bacteria grown on the ZoBell 2216 E agar
medium  with distilled water during 1988
summer season (The disk located at the lower
left corner represenis 5X 10° CFU/em” sedi-

ment)
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Fig. 5. Map showing the distribution of heterotrophic
bacteria grown on the ZoBell 2216 £ agar
medium  with distilled water during 1989
spring season (The disk located at the lower
left corner represents 5XT10° CFU/em’ sedi-
ment)
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Table 2. Percent of enzymatically active bacterial colonies against total bacterial colonses on the 7S meaium

and the ZL medium during 1988 summer season {July 31
(March 7~13)%

~August 10)" and 1989 spring season

ZS medium Z1. medium
Sampling  a-Gluco- S-Gluco- N-Acetyl-f- Amino-  a-Gluco- B-Gluco- N-Acetyl-3 Amino-
station sidase sidase  Glucosa- peptidase  sidase sidase  Glucosa- peptidase
minidase minidase
M@ m om0 @0 aO @ O @ M @
0101 24 7 022 7 4] 6 54 68 16 23 23 12 23 5 19 86
0301 - 3 - 10 - 19 - 8 - 40 - 16 - 20 — 78
0303 7 18 517 13 39 39 73 30 14 18 0 26 0 31 67
0305 37 35 9 12 4 30 - 76 — 28 — 13 - 16 - -
0307 4 - 11 - 21 - 6 - 7 52 14 14 6 8 43 72
0309 - 57 - 27 - 39 — 88 - 5 — 200 — 13 — 93
0311 4 19 10 29 7 5 — 83 15 3 2 8 4 8 36 90
0313 18 33 723 19 1 66 49 14 52 29 18 22 16 45 9
0315 19 6 31 & 27 15 83 9] 8 15 60 7 11 0 72 56
0317 17 13 § 22 13 58 61 8 22 11 19 13 19 S 61 79
0319 8 9 39 9 34 72 79 8 29 8§ S0 19 22 6 56 8]
0321 120 15 24 11 62 68 84 28 25 19 - 19 8 35—
0501 2 3 S 2 7027 052 91 29 — 14 - 4 — 50 -
0503 313 11 6 33 30 40 4 12 4 2 9 10 18 64 35
0505 - g - & — 30 — 88 - 33 - 6 — 13 - 0
0507 - 3 - 1 - 8 — 9% 14 28 13 I 8 3 - 93
0509 6 39 4 13 23 31 52 94 7025 25 1% 35 IS 20 83
0511 50 6 26 6 46 21 48 69 17 4 15 N 47 0 43 356
0513 10 18 16 16 24 32 66 8 55 56 4 1 56 17 70 79
0515 212 41 13 2 58 61 80 30 38 57 13 14 22 50 4]
0517 62 39 67 17 75 S4 81 74 28 23 7 4 29 0 60 69
0519 29 55 5 25 18 37 88 83 23 67 29 15 29 11 78 28
5021 3 80 7093 022 96 73 69 45 43 29 2y 71179 57
0703 9 33 2 8 10 15 38 70 25 3 9 O 7 7 59 355
0707 6 9 26 58 23 6 5 46
0709 10 12 14 59 26 7 5 42
0711 4 2 14 54 - — - -
0713 2 13 7 24 - - - -
0715 25 31 16 54 41 14 Y 62
0717 17 19 10 62 21 11 20 42
0719 6 24 8 64 18 9 11 26
0721 S 6 20 64 15 11 4 65
0905 8 5 29 83 22 8 2 87
0907 10 6 20 46 15 4 4 26
0909 10 13 21 40 70 17 28 79
0915 24 32 23 63 1¥ 16 22 32
0917 30 19 18 75 28 20 33 63
0919 9 21 38 70 40 50 45 53
0921 32 15 3 57 26 3 7 84
n= 2023 20 23 020 23 18 23 020 23 20 22 20 23 19 2] from st
X: I8 25 17 I8 24 37 S8 78 24 28 22 12 20 13 5] 71 #0101
c., 1= 1720 16 18 17 23 15 13 14 19 1|7 7 14 17 18 20 to 0703
n 35 35 35 33 33 33 33 32 from st.
X= 16 16 22 60 25 19 18 52 #0101
o, 1= 14 14 14 15 14 16 14 | to 0921
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Table 3. FPercent of ash weight against net dry weight of South Sea sediment during 1988 summer and 1989
Spring seasons

July 31-August 10, 1988 March 7-March 13, 1989
Sampling
station Net Dry Ash (2) Net Dry Ash 2)
Weight? Weight? X 100*  Weight" Weight® ———X100*
(g/cm’) (mg/cm?) (n (g/cm’) (mg/cm?Y) H
0101 0.7553 424 5.6 0.5779 6.72 11.6
0301 - — - 1.1515 453 39
0303 0.8985 6.16 6.7 0.7643 7.72 10.1
0305 0.7820 6.45 83 0.8076 6.73 83
0307 1.0103 6.83 6.8 1.1988 5.92 49
0309 - - - 1.2391 6.22 50
0311 1.5025 4.55 30 1.2867 6.62 5.1
0313 1.0149 4.12 4.1 1.0969 6.67 6.0
0315 0.9571 373 37 1.0568 574 54
0317 1.0622 - 4.36 4.1 1.0457 6.62 6.3
0319 0.7518 3.66 49 0.7587 6.03 7.9
0321 0.7814 4.10 53 0.8803 6.90 7.8
0501 1.3557 4.17 3.1 0.6207 7.03 11.3
0503 0.9789 3.52 3.6 1.4926 4.81 32
(505 - - - 1.4169 6.11 4.3
507 0.9792 4.34 44 1.5534 5.40 34
0509 0.8115 6.97 8.6 0.9843 7.16 7.2
0511 0.8915 6.39 7.2 0.8801 7.33 8.3
0513 0.6069 4.65 7.7 1.0458 6.64 6.3
0515 0.8015 4.67 5.8 1.2221 6.92 57
0517 0.7948 5.09 6.4 0.9909 7.40 7.5
0519 .7800 4.63 59 0.8844 7.69 8.7
0521 0.6641 4.64 7.0 0.8237 8.04 9.8
0703 1.4526 326 22 1.4837 542 37
(705 1.2405 339 2.7
0707 0.9840 4.88 5.0
0709 1.0421 533 5.1
0711 1.2438 370 30
0713 1.0397 4.15 4.0
0715 0.9625 S.14 53
0717 0.9439 497 53
0719 0.5141 3.90 7.6
0721 0.9685 473 49
0905 1.4479 3.85 27
0907 1.1372 4.01 35
0909 1.0784 5.79 54
0915 11147 443 4.0
0917 0.9688 423 44
0919 0.9879 4.07 4.1
0921 0.9909 4.61 4.7
n= 21 21 21 24 24 24 from st.
Xx= 0.9349 4.78 545 1.0526 6.52 6.74 #0101
G, 1= .2422 112 1.82 0.2722 0.90 244 to 0703
n= 38 38 38 from st
X= (.9864 4.68 5.04 #0101
O, 0.2263 0.98 1.63 to 0921
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ABSTRACT: Distribution of Heterotrophic Bacteria and Extracellular Enzyme Activities of
Bacteria in the Sediment of South Sea, Korea
Kim, Sang-Jin* and Geon-Hyoung Lee' (Korea Ocean Research and Develop-
ment Institute, Marine Microbiology Lab., Ansan P.O. Box 29. Seoul 425-600,
Korea. 'Dept. of Biology, Kunsan National University. Miryongdong, San 68,
Kunsan City, Jeon-Buk Do, 573-360, Korea)

In the periods of July 31 to August 10, 1988 and March 9 to 13. 1989, sediment samples
were collected from the South Sea stations (0101 to 0921) located in the area from N 32°3¢’
to 34°30" of latitude and from E 123°30" to 128°30' of longitude. These samples were
analyzed for the number of total heterotrophic bacteria and extracellular digesting enzyme
activities. In the 1989 spring period the number of heterotrophic bacteria in the sediment
surface layer was increased more than 100 times at the maximum compared to that in
the 1988 summer period. The proportion of fresh water bacteria to total heterotrophic
bacteria was also higher in the spring period than the summer period. The extracellular
digesting enzyme activities were higher in spring season than summer. Although the water
content of sediment in the spring period was lower than that the summer period. the ash
weight indicating organic material content was higher. These results means that the
diameters of sediment particles were larger in spring than summer but the input of organic
material into the sediment was greater. Based on these results bacterial distributions in
the sediment layer of South Sea depend greatly on the season duc to the effect of fresh
water. During the spring season plankton could grow extensively owing to the inorganic
nutrients input by the vertical mixing in the water column. then be precipitated into the
sediment. Organic nutrients supplied from enzymatic degradation of polymeric particle from
plankton can increase the bacterial number, too.



