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Abstract : In summer 2010, we measured the concentration of dissolved oxygen (DO) and nutrients in the water collected at the bottom of Cheonsu Bay,
off the west coast of Korea. We also measured nutrient fluxes across the sediment-water interface by deploying a fully-automated benthic lander, which
collected time-series water samples inside a benthic chamber. We confirmed on-going hypoxia in the northern parts of the bay where polluted lake water
was discharged. DO content in the water at the bottom was 2 mg/l, compared to 5mg/l at the mouth of the bay in the south. Nutrient concentrations
showed a trend that was opposite to that of DO. The variation of N/P ratios implies phosphate desorption and a release of nutrients caused by hypoxia.
The organic carbon oxidation rate and oxygen consumption rate in the northern parts of the bay were about twice as fast as those at the mouth of the
bay. Benthic fluxes of nutrients in the northern part of the bay were 4 to 6 times higher than those at the mouth. Our results imply that it is important

to understand the role of hypoxia events to make an accurate estimation of material fluxes across the sediment-water interface.

Key Words : Hypoxia, Eutrophicated water, Dissolved oxygen, Benthic flux, Cheonsu Bay
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Fig. 1. Map showing the location of 14 stations for bottom
water samples (CS, []) and 3 stations for a benthic
lander deployment (St, @). Inserted is an index map
showing the location of Cheonsu Bay, west coast of

Korea.
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Table 1. Mean values of dissolved oxygen (DO) and nutrients in
bottom waters. Stations were grouped into N (northern
part) including CS1 and CS2, and S (southern part)
including CS6, CS7 and CS8

DO NO: NOs NH«  Si(OHm
(mg) @M @M @M M)

. N 365 029 1180 1810  34.07

2010 5 507 028 1062  5.79 10.13

Aug N 256 021 794 2389 4489

2010 5 412 009 133 103 13.16

ot. N 395 0.10 632 432 6.46

2010 g 396 013 720 206 534
A gre),

A AFFY EE FEE UE W Tl Ba
HHOE s Ak Ahashe A HAth(Table 1). 5
8] e HZ3(CS-2)lA 2.1 mg/Le] 7 w2 HE B
Aqom, @& v JFHCS-DollA = 1 FEl7E e 43 mgl
9 FEE By
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< A A i ASae] Ataxst= Hoigk
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Fig. 2. Contour maps showing the distribution of oxygen saturation (%) in the bottom water of Cheonsu Bay in July, August and

October 2010. Color scales are shown in each map.
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Fig. 3. Contour maps showing the distribution of phosphate concentration in the bottom water of Cheonsu Bay in July, August and

October 2010. Color scales are shown in each map.
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Fig. 4. Contour maps showing the distribution of phosphate concentration in the surface water of Cheonsu Bay in July, August and

October 2010. Color scales are shown in each map.
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consumption rates (OCR, mmol O, m” d‘l), carbon
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sediment-water interface in Cheonsu Bay (Lee et al.,

2012)
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Appendix 1. Data matrix on the bottom waters in Cheosu Bay, west coast of Korea, in July, August and October 2010.

Temp. Sal. DO Sat. NO2 NOs NHs Si(OHp PO+

Month St. No.

O (psu) (mg/L) (%) (UM)

JUL. cs 1 23.0 314 3.88 54.3 0.39 7.73 1697  32.77 1.60
Cs 2 21.4 315 3.42 46.6 020 1586 1922 3537 1.77
cs 3 21.6 323 4.24 583 0.17 826  13.08  22.67 1.19
CS 4 213 31.6 432 58.8 0.20 937 1353 22.00 1.16
cs s 20.8 316 4.74 63.9 0.17 791 7.43 13.47 0.75
cs 6 21.0 317 5.19 70.3 020  12.12 6.21 12.47 0.79
cs 7 20.9 317 5.05 68.3 0.22 9.02 5.85 7.17 0.67
cs 8 213 317 4.96 67.4 044 1071 529 1077 0.93
cs 9 21.0 316 472 63.9 0.22 9.60 7.13 13.33 1.61
cs 10 211 31.6 473 64.2 0.15 7.91 570 1530 0.63

AUG. cs 1 26.5 289 3.01 442 0.16 600 12,61 3585 8.88
cs 2 26.4 28.7 2.10 30.8 0.27 988 3516  53.93 13.78
S 3 26.9 29.1 3.32 49.1 0.11 18.15 6.15  25.11 6.73
CS 4 27.1 29.1 3.45 512 0.11 506 30.06  19.63 5.94
cs 5 27.2 29.3 3.59 53.5 0.11 3.30 1.51 18.20 4.47
cs 6 273 29.3 3.95 58.9 0.09 1.68 137 15.28 3.29
cs 7 27.2 29.5 4.26 63.5 0.05 0.78 042 1251 2.61
cs 8 274 293 4.16 62.1 0.12 1.53 130 11.70 2.41
cs 9 27.4 29.5 3.92 58.6 0.08 1.87 137 14.06 2.90
CS 10 274 29.5 3.38 50.5 0.11 371 0.55 2320 4.47
CS 11 26.7 29.0 2.55 37.6 0.20 386 21.86 4243 10.35
CS 12 269 29.5 3.56 527 0.16 7.47 453 2414 6.14
CcS 13 27.0 293 3.77 55.9 0.13 322 1716 18.89 5.16
CS 14 266 29.4 2.43 358 0.25 1006 5949  41.05 18.59

OCT. cs 1 15.3 26.9 3.95 46.6 0.11 6.56 4.64 6.86 1.38
cs 2 16.4 26.9 3.96 47.7 0.09 6.07 3.99 6.07 1.27
CS 3 16.1 31.1 3.99 49.0 0.12 6.09 4.03 6.36 1.19
CS 4 15.1 274 3.96 46.7 0.15 6.37 2.14 6.36 0.89
cs s 15.9 26.9 4.07 48.6 0.22 6.23 3.11 4.93 0.91
cs 6 16.3 30.8 3.89 47.9 0.21 7.22 1.87 4.46 0.83
cs 7 15.7 32.0 4.03 49.4 0.07 6.61 1.71 5.80 1.07
cs 8 15.2 312 3.96 47.8 0.12 7.77 2.61 5.75 1.04
cs 9 14.5 29.4 3.98 46.8 0.22 9.40 3.11 6.24 1.02
CS 10 15.7 316 3.93 48.1 0.20 6.87 2.61 6.07 0.91
CS 11 15.7 282 4.08 488 0.20 6.33 3.26 6.45 0.98
cS 12 14.8 28.7 3.84 452 0.25 7.30 434 6.56 1.04
cS 13 15.3 32.1 3.97 483 0.24 5.58 1.75 5.39 1.01
CS 14 15.6 32.0 4.03 493 0.54 11.29 1.68 8.49 1.12
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