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Abstract

To investigate correlation between the distribution of marine bacteria and environmental characteristics in
the surface sediments of Kamak Bay, chemical oxygen demand(COD), acid volatile sulfide(AVS), ignition
loss{IL), total organic carbon(TOC), and total organic nitrogen{(TON) were measured and analyzed at 7 stations
in winter and summer. In winter, COD and AVS ranged from 13.45 mg/g to 30.06 mg/g(average: 23.58 mg/g)
and from 0.03 mg/g to 1.04 mg/g(average: 0.63 mg/g), respectively. 1L, TOC, and TON ranged from 8.03%
to 11.41%{average: 9.41%), from 1.17% to 2.10%(average: 1.62%), and from 0.09% to 0.18%(average 0.15%),
respectively. In summer, COD, AVS, IL, TOC, and TON ranged from 14.06 mg/g to 32.19 mg/g(average:
24.71 mg/g), from 0.03 mg/g to 1.11 mg/g(average: 0.66 mg/g), from 9.00% to 12.15%(average: 10.96%),
from 1.27% to 2.12%({average 1.77%), and from 0.12% to 0.19%({average: 0.16%), respectively. These values
were relatively higher than those in winter. Kamak Bay had high C/N ratio that might be resulted from the
input of terrestrial sewage and industrial wastewater. The number of marine viable bacteria was 8.9 x 10
cfu/g in winter and 9.7 x 10° cfu/g in summer. The most abundant species were Pseudomonas spp.,
Flavobacterium spp., and Vibrio spp. in the surface sediments of Kamak Bay. It was found that the concen-
tration of organic matters and viable bacterial cells in the inner part were relatively higher than those in the
outer of Kamak Bay. The distribution of viable bacterial cells was closely influenced by environmental factors.
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Fig. 1. Location of sampling stations in Kamak Bay.
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Table 1. Range and mean values of environmental factors in the surface sediments of Kamak Bay

SEEE

Ao BAE -
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ol ¢ A

Sampling COD AVS IL TOC TON CN
Period ) (mg/g) (mg/g) (%) %) (%) ratio

| 28.68+0.47 0.98+0.04 9.89:0.40 1.65:0.06  0.15+0.01 13.13£1.46
(28.12~29.40) (091~1.02) (9.50~10.33)  (1.59~1.61) (0.13~0.17) (11.05~14.54)

,  28.80:0.84 1.00::0.04 9.91x0.43 1.60+0.24  0.16:+0.01 12.33£0.77
(27.78~29.72)  (0.94~1.04)  (9.33~1042) (1.34~191) (0.15~0.18) (11.19~13.11)

3 30.06+0.65 1.04+0.03 10.18+0.39 2.04+0.21 0.18+0.02 13.71£2.49
(29.01~30.54)  (0.99~1.07) (9.72~10.62) (1.68~222) (0.14~0.19) (10.32~13.81)

Winter , 29.72£1.02 0.99+0.05 11.41:0.51 2.10£0.16  0.17:0.03 14.031.11
(28.64~30.84) (0.95~1.07) (10.69~11.89) (1.87~229) (0.15~020) (13.20~15.75)

s 20.82+0.61 0.370.02 8.33+0.11 1.620.09  0.16x0.01 12.15+0.50
(20.17~21.59)  (0.34~0.39)  (8.15~843)  (1.48~171) (0.15~0.16) (11.51~12.76)

p 13.45+0.32 0.03+0.01 8.12+0.04 1.18£0.06  0.11+0.02 11.21£1.00
(13.14~13.86) (0.02~0.04)  (8.08~8.17)  (1.09~124) (0.08~0.14) (10.08~12.41)

. 13.51£0.26 0.030.01 8.030.06 1.1740.06  0.09+0.01 11.95+1.88
(13.13~13.81)  (0.02~0.04)  (7.96~8.12)  (1.08~1.25) (0.08~0.10) (9.83~13.42)

: 29.48+0.56 1.01£0.09 12.12+0.07 2.05£0.08  0.15+0.01 15.61+0.94
(28.90~30.47) (0.91~1.16) (12.06~1225) (1.95~2.13) (0.15~0.16) (14.22~16.57)

,  2996+067 0.96+0.04 12.14£0.07 1.84+0.07  0.17+0.01 13.5620.62
(2921~30.99) (0.91~1.01) (12.05~12.22) (1.72~190) (0.15~0.19) (13.04~14.78)

3 32.19+1.05 1.1120.07 12.15£0.17 2.12+0.17 0.18+0.04 14.3242.09
(30.71~33.98) (1.01~1.18) (11.92~12.41) (1.94~236) (0.13~0.23) (11.97~17.41)

Summer , 3121161 1.000.07 12.08+0.10 207+0.19  0.19+0.02 13.68+0.93
(29.17~3320) (0.96~1.10) (11.93~1221) (1.88~232) (0.16~021) (12.90~14.91)

s 21.33£1.11 0.47+0.07 10.20+0.14 1.790.11 0.16:0.01 13.34+0.54
(20.16~23.38)  (0.37~0.56)  (9.98~10.37) (1.70~197) (0.14~0.17) (12.69~14.25)

p 14.45:0.71 0.03:0.01 9.02+0.09 1.27:0.04  0.12+0.02 12.44£2.17
(13.64~1536)  (0.02~0.04)  (8.85~9.09) (1.20~132) (0.10~0.16) (9.04~15.05)

; 14.06+0.49 0.05+0.01 9.00+0.17 127£0.02  0.1320.02 11.17+1.06
(13.57~14.96)  (0.04~0.05)  (8.74~9.16)  (1.25~1.29) (0.12~0.16)  (9.41~12.25)

Plus-minus and values in parentheses indicate standard deviation and range, respectively.
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Table 2. Mean values of environmental factors in the surface sediments of Kamak Bay
Sampling €OD AVS L TOC TON C/N
Period ) {mg/g) (mg/g) (%) (%) (%) ratio
1~4  29.32+0.93 1.00£0.04 10.35+0.75 1.85:0.28 0.17+0.03  13.17+2.22
Winter 5 20.82+0.61 0.374£0.02 8.33x0.11 1.62+0.09 0.16£0.01  11.57£0.91
6~7 13484028 0.03£0.01 8.08+0.07 1.1740.06 0112002  11.521.36
1~4  30.71x1.47 1.02+0.08 12.12+0.11 2.02+0.17 0.17£0.03  14.16£2.03
Summer 5 21.60+1.11 0.47+0.07 10.20+0.14 1.79+0.11 0.16+0.01 13.34+0.54
6~7 1426062 0.04:0.01 9.01+0.13 1.2740.03 0.13£0.02  11.80£1.76
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in the surface sediments of Kamak Bay.
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Fig. 4. Phylogenetic tree based on comparisons of the 16S rRNA gene sequences indicating the positions of marine
bacterial strains isolated from the surface sediments of Kamak Bay in summer. The phylogenetic tree was genera
ted using the neighbor-joining method. Bootstrap values, expressed as percentages of 1000 replications, are
given at branching points. Bar, 2 nucleotide substitutions per 100 nucleotides.
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Table 3. Spearman's rank order correlation coefficient matrix of viable bacterial cells and environmental factors in the

surface sediments of Kamak Bay

¥

Constituents N COD AVS iL TOC TON C/N
AVS 77 0.862" - - - - -
IL 77 0.853" 0.752"" - - - -
TOC 77 0.864" 0.781" 0.811" - - -
TON 77 0.679" 0.535" 0.523™ 0.658" - -
C/N 77 0.563" 0.548" 0611 0.697" 0.083 -
Viable cells 77 0.627" 0473" 0.811" 0.631° 0327 0.548

‘N means samples number
"Correlation is significant at the 0.01 level.
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