The Joumal of the Oceanclogical Society of Korea
Vol. 26, No.3. pp.278-290. September 1991

4
i
X

ESTA A FM FH5 shehE B4
Uz - Ol - Y 7 MBS
Mgt A1t aereta

Chemical Characteristics of the East Sea Intermediate
Water in the Ulleung Basin
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A synoptic survey of chemical properties was carried out at 21 stations in the Ulleung Basin
in May 1988 on board T/V HANBADA. Vertical structures of typical profiles are: surface mixed-
layer waters in the upper 30~40m with depleted nutrients concentrations. thermocline waters with
rapid varations in all physical and chemical properties, and deep waters below 200 m which are
nearly homogeneous.

Along the northemn section at 37°12'N. the salinity minimum layer was observed at about 190 m.
which characterize the East Sea Intermediate Water (ESIW).

The dissolved oxygen concentration in this layer was about 230~275uM. lower than 290 yM (6.5
m//) which is the previously known characteristics of the ESIW. However. apparent oxygen utilization
(AOU). nitrate, phosphate and silicate show systimetically low concentration in the salinity-minimum
layer. The low values of AOU and all the nutrients associated with the salinity-minimum. may be
useful to identify the ESIW and sene as a new tracer in the East Sea.
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Fig. 1. Bathymetry of the East Sea in general (1a) and HBD-88 study area in the Ulleung Basin (1b). Stations for
CSK (Japan Oceanographic Data Center. 1977). Gamo and Horibe (1983) and Kim and Chung (1984) are
also shown for the later discussion. Depths are in meters.
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rate, phosphate. silicate and pH in the Ulleung Basin.
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able 1. Characteristics of water propertics for 4 water groups in HBD-88 cruise and for Gamo and Horibe (1983)
data. (SMLW: Surface Mired-Layer Water. UCL: Upper-Cline Water. LCW: Lower-Cline Water, DW: Deep
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Fig. 3. Property-salinity diagrams for HBD-88 samples. Data are divided into 4 groups and shown in different symbols.

SMLW (Surface Mixed-Layer Water) includes all waters with depleted nutrient concentrations near the surface.
UCW (Upper-Cline Water) for the upper portion of thermocline waters above 10C, LCW (Lower-Cline Water}
for the lower portion of the thermocline waters with 1-10C, and DW (Deep Water) for all waters below 1C
in temperature. Waters in the salinity minimum layer are specially marked with + symbol with arrows in
order to show clearly the decrease in concentrations for AOU, and other nutdents. Some LCW samples at
stations over continental slopes near Japan show salinity higher by 0.1 %o compared with other waters in the
basin with corresponding temperatures. suggesting the possibility of the different origin and are marked with
the different symbol (*).
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low for HBD-88 samples. even for those with + Symbol.
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B& | Data table for the HBD-88 cruise.

STATION DEPTH T *T, S SIGMA DO AQU pH NO:” SiOH) PO

No. m C C %o 0 uM uM uM uM uM
1 0 1620 16.17 34513 25328 281 -32 8.17 - - -
20 14.88 14.84 34.647 25.730 288 -33 8.15 4] 00 0.1
40 1399 1395 34.668 25939 281 221 8.14 0 05 -

&0 13.27 1322 34.655 26080 256 8 8.11 2 29 03

120 9.28 922 34.282 26.530 291 -3 804 6 4.1 0.3

200 6.78 6.72 34.147 26.800 259 47 790 9 11 09

400 0.60 053 34.049 27329 231 125 77N 19 31 17
600 0.35 0.27 34057 27.348 228 131 761 11 24 -

2 0 1549 15.46 34.509 25487 272 =20 8.20 — 0.1 0.0
17 14.16 14.12 34455 25.740 291 -31 8.16 0 00 -

33 1292 12.88 34.355 25920 275 9 8.15 ¢ 0.0 0.1

50 10.85 10.80 34400 26.351 278 0 8.06 4 29 04

100 748 743 34.184 26.731 256 44 792 N H 08

166 291 285 34.059 27.168 240 96 781 16 7 L6

267 (.79 0.72 34.040 27310 256 98 7.68 18 2 1.7

373 0.50 043 34.051 27.355 245 113 7.67 17 31 17

S26 0.36 0.28 34057 27.348 231 128 770 20 44 i.7

3 3} 1553 1549 4476 25454 280 =27 812 0 00 0.1
16 1435 14.31 34.544 25767 293 -35 809 0 0.0 0.1

32 1301 1298 34.546 26.048 303 37 8.10 - 03 0.1

49 10.40 10.36 440 26432 o0 1 8.04 3 29 04

97 6.26 6.21 2417 26.888 251 58 7.89 9 11 09

162 162 1.56 34.044 27259 252 95 7.0 17 27 1.6

336 049 043 34.064 27.346 243 115 7.64 20 37 19

453 0.37 0.30 34.068 27.356 256 103 7.52 17 35 1.5

4 0 1520 15.17 34477 25.528 275 221 808 0 - 0.1
19 14.10 14.06 34521 25804 267 -8 808 0 0.1 0.1

37 1332 13.28 34618 26041 256 8 805 3 56 04

56 1193 11.88 34.578 26.287 276 4 806 2 22 0.3

113 6.35 6.30 34.156 26864 269 40 792 7 83 0.7

189 284 278 34.058 27.173 258 79 7.74 13 19 1.0

394 051 044 34.065 27.346 251 106 7.67 12 22 i

595 0.31 024 34.069 27.360 228 132 767 16 36 14

5 0 1512 15.12 34414 25497 280 -26 807 0 00 0.0
19 1382 13.82 34494 25.842 300 -39 8.13 0 0.0 0.1

38 11.76 11.76 34512 26.268 297 =25 8.09 2 23 0.3

57 9.96 995 34.380 26493 288 -5 8.06 2 23 04

115 517 5.16 34109 26974 284 33 785 12 15 1.0

191 1.46 145 34054 27277 272 76 773 17 26 1.6

378 043 042 34.086 27.368 264 93 7.68 21 46 19

589 0.25 023 34.090 27.381 241 118 768 18 39 1.8

6 4] 15.17 15.17 34.460 25523 293 -39 8.20 0 0.1 00
9 1492 1492 34.449 25.568 296 41 813 0 01 0.1

20 13.11 13.11 34493 25987 306 <41 8.17 - - 0.1

R 11.70 11.70 34.468 26.245 299 -26 8.17 0 0.5 0.0

67 974 9.73 34352 26.507 286 -1 8.10 3 24 02

114 7.63 7.62 34216 26.134 290 9 8.08 3 25 03
232 137 1.36 34069 27.296 235 114 775 16 22 -

366 049 047 34097 27373 250 107 777 17 30 1.7

7 0 14.63 14.63 34033 25312 291 -34 0 0.0 0.1
8 0 1559 16.59 34071 25.128 279 -32 8.09 0 0.0 00
20 14.48 14.51 34365 25.600 250 8 8.05 3 59 0.3

39 1365 13.66 34287 25716 251 B 806 5 76 04

39 1171 11.42 34279 26.097 238 36 797 7 11 0.7

99 535 513 34.158 26991 242 75 797 11 19 10

127 228 241 34047 27211 238 102 7.8 15 24 14

*T,: Potential Temperature
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STATION DEPTH T *T, S SIGMA DO AOU pH NO: S{OH), PO,
No. m c C %o 0 uM M uM uM uM
9 0 16.56 16.56 34.188 24994 264 -17 0 0.0 -

239 0.91 0.90 34.062 27.320 233 120 16 27 1.5
10 0 15.82 15.82 34472 25384 273 -23 8.10 0 0.1 0.0
18 14.28 14.27 34464 25.720 294 -35 %10 1l 0.1 0.0
37 12.21 1221 34350 26.055 288 -8 8.13 [{] 0.4 0.1
55 11.07 11.07 34401 26310 301 -25 ROR 3 20 0.1
1t 9.10 9.09 34.282 26.559 276 13 8.02 9 7.6 04
184 402 4.00 34.048 27053 265 62 7.80 14 13 0.8
368 033 032 34075 27364 241 118 7.60 22 42 -
556 012 0.10 34.084 27.383 233 128 7.64 I8 4% 18
11 0 14.69 14.69 34429 25.604 266 -10 813 0 0 0.1
16 13.38 13.38 34474 25916 262 1 811 0 0.5 0.1
32 1262 12.61 34510 26.101 283 -16 8.12 {] 0.0 0.1
49 1172 11.71 34489 26.258 268 4 8.09 2 2z 0.2
97 942 941 34.282 26.507 281 6 799 4 24 04
162 695 693 34.169 26.794 281 22 793 9 10 0.8
324 0.87 .86 34056 27318 243 110 7.68 19 32 1.8
552 0.33 0.31 34.081 27.369 226 133 7.68 17 35 1.6
12 0 16.00 16.00 34.508 25369 208 -18 812 0 00 0.1
18 1381 13.80 34.501 25.849 281 -20 8.13 0 00 -
36 12,61 12.60 34.49%0) 26087 297 -0 L14 0 - -
54 1165 i1.65 34472 26.258 271 2 802 2 25 03
108 707 7.06 34.185 26.789 273 30 797 S 54 0.6
180 2.56 255 34048 27.189 275 63 7.9%8 12 17 1.3
360 047 046 34.081 27361 245 113 7.68 20 R '8
473 0.32 031 34.085 27372 253 105 7.64 16 33 1.6
13 0 1533 1533 34442 25472 269 -16 813 0 - 0.1
18 1401 1401 34516 25818 286 -26 811 0 00 0.1
36 13.09 13.08 34533 26023 273 -8 12 i L0 -
54 12.09 12.00 34467 26.169 281 -11 8.13 0 00 —
109 9.70 9.68 34.390 26.545 248 37 803 6 17.1 0.6
181 422 421 34.09 27.069 240 85 7.80 13 1R 1.2
363 0.60 0.59 34078 27.351 246 109 7.66 16 2K 1.6
594 0.28 025 34088 27377 198 lol 767 21 47 1.9
14 0 16.57 16.57 34.585 25296 288 -41 8.17 0 0.0 0.0
9 1655 16.55 34.581 26.298 208 -51 817 0 0.0 0.0
21 15.54 15.54 34.568 25.522 3N 49 8.20 0 0.0 0.0
33 1498 1497 34.580 25658 270 -15 8.17 i 0.0 —
69 13.55 1354 34.596 25978 262 1 8.14 3 25 0.3
147 4.10 409 34.106 27.090 248 78 7.84 12 16 11
298 067 0.66 34.098 27.363 286 69 7.72 13 Ri| 1.3
15 Q 268 1] 0.0 0.1
18 282 0 0.0 0.0
37 251 3 3s 0.3
55 274 3 25 04
11 238 14 26 1.2
230 245 18 33 1.7
485 243 13 28 13
16 0 16.18 16.18 34.562 25370 260 -11 - - 0.0
17 0 1631 1631 34.555 25333 260 -12 8.18 0 0.3 00
16 14.60 14.59 34,578 25739 287 -30 8.18 0 00 00
32 1348 13.47 34.582 25981 261 2 813 1 1.5 02
47 12.83 12.82 34614 26.138 257 10 8.15 3 R 04
95 516 515 34215 27.059 256 6l 8.11 13 20 1.1
197 046 045 34114 27.389 227 130 7.86 17 29 1.5
408 021 020 34115 27403 255 104 7.69 22 30 19

*T,: Potential Temperature
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2E 1. continued

STATION DEPTH T *T, S SIGMA DO AOU pH  NO:  SiOH), PO,
No. m T © %o ] ™M uM uM uM uM
18 0 1648 1648 34538 25282 286 -39 0 0.0 0.1
19 14.63 14.63 34.544 25706 271 -14 ] 0.0 0.1

38 13.57 13.56 34.640 26,006 290 227 ! 00 0.1

57 1121 1121 34523 26.380 285 9 2 24 03

115 092 092 34125 27370 258 94 15 30 1.4

191 025 024 34.115 27401 255 104 21 45 19

19 0 17.13 17.13 34588 25.164 269 25 813 0 - -
20 17.00 1699 34.596 25203 276 31 8.18 0 0.0 0.1

40 16.55 16.54 34.584 25.300 259 -12 8.19 0 - -

60 1530 1529 34.604 25.604 235 18 8.16 3 34 0.3

120 1124 1120 34.493 26.352 245 3 807 5 93 05

20 0 16.58 16.58 34.526 25.250 288 41 812 0 - 0.1
18 1545 1545 34.591 25.560 281 28 8.16 - - -

36 13.85 13.85 34.620 25932 278 -18 8.14 0 0.5 0.1

54 12.90 12.89 34618 26.127 285 -19 8.11 ] 20 0.2

82 1031 1030 34436 26475 272 9 8.06 3 2.6 0.2

109 764 7.63 34.332 26824 257 4 7.8% 8 12 0.7

136 3.52 3.51 34.167 27.197 255 75 773 18 30 18

172 093 093 34119 27.365 272 K1 762 14 R 16

21 0 16.19 16.19 34,554 25.362 272 223 8.14 0 - 0.1
20 1596 1596 34.550 25410 293 44 8.5 0 00 00

40 13.79 13.79 34.527 25872 294 -33 8.16 0 00 00

59 1348 1347 34.551 25955 302 -39 8.16 0 0.0 0.1

119 8.70 8.68 34.355 26.681 276 16 7.94 8 10 08

247 0385 0.84 34.108 27.361 246 107 765 17 25 16

494 031 029 34.114 27.396 263 96 7.60 21 46 -

22 0 16.11 16.11 34572 25394 296 47 8.17 - - 0.1
18 1540 15.39 34.546 25.537 303 =51 8.19 0 03 0.1

37 1347 13.46 34.576 25978 279 -16 8.17 4 25 -

55 12.78 12.77 34.588 26.128 270 -3 813 6 40 02

111 9.30 928 34335 26.519 287 1 8.08 4 26 03

184 5.53 552 34.157 26.969 244 71 788 13 11 10

368 0.59 0.57 34.111 27.379 258 98 7.66 15 2 14

24 0 1644 1644 34576 25321 225 ) 8.20 0 03 0.1
17 1443 1442 34.542 25.748 269 -1l 8.16 0 - -

34 13.53 13.52 34.600 25984 290 =27 824 1 0.1 —

S1 12.60 12.59 34.607 26.178 304 36 8.21 2 05 0.1

102 9.46 944 34.365 26.565 272 15 8.13 5 4.1 05

170 5.17 5.16 34.156 27.010 244 73 787 14 21 14

339 0.58 0.57 34111 27.379 223 133 7.71 20 37 1.8

585 026 023 34116 27401 267 92 7.70 18 40 1.7

25 0 1628 1628 34.228 25090 247 1 813 0 - 0.1
16 16.13 16.13 34517 25348 238 11 8.12 3 6.4 03

33 1542 1541 34686 25640 233 19 8.11 5 88 06

49 1439 1438 34.570 25.779 265 -7 8.14 3 52 04

98 1025 1024 34437 26.485 251 31 8.06 5 5.4 05

164 143 143 34.116 27329 217 131 7.68 15 28 15

328 034 033 34.114 27395 283 75 7.59 19 41 18

*T,: Potential Temperature



