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Distribution of indicator species of copepods and chaetognaths were studied as an
indicator species of water mass in the southeastern area of the Yellow Sea.

Undinula darwini, Lucicutia flavicornis, Pleuromamma gracilis, Euchaeta vesselli, Euchaeta
plana and Sagitta enflata were found to be reliable indicator species for determining warm
water mass. Of these species, E. plana and E. russelli have a weak tolerance on the low
temperature. Sagitta crassa was indicator species of neritic waters; Sagitta bedoti was that
of mixing waters. Centropages abdominalis represented neritic cold waters.

In February, U darwini, L. flavicornis, P. gracilis, E. russelli E. plana and S. enflata
occurred in the western waters of Cheju-Do where warm waters over 14T occupied.
Centropages abdominalis occurred in the northern area beyond Chindo with water
temperature less than 10T, E. plana, E. russelli and S. bedoti were found at the regions
between Cheju-Do and Chindo where the water temperature was 12~14 T corresponding
to the mixing waters. Based on cluster analysis and T-S diagram in February three
different water masses were identified from the south to the north.

In August, water masses were analyzed at two different layers, 0~20m and 20m~
bottom layers, separated by thermocline depth.

In 0~20m layer, E. plana and E. russelli were found from the western waters of Cheju-
Do to Daehuksando. In 20m~bottom layer, E. russelli and E. plana occurred at the
northwestern waters of Cheju-Do with the water temperature warmer than 12T C
abdominalis was found at the northern area beyond Chindo.

Based on the cluster analysis and T-S diagram in August three different water masses at
0~20m and 20m~bottom layers were identified from the coast to the offshore.
C. abdominalis was found at the adjacent water of Chindo at 0~20m layer and the
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northern area beyond Chindo at 20m~bottom layer. This fact suggested that the cold
water mass existed at the adjacent waters of Chindo in summer.
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Fig. 3. A typical temperature-salinity diagram of the southeastern waters of the Yellow Sea.
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Table 1. Results of Principal components analysis (PCA) in the February and August (Surface, Bottom), 1990

Eigenvalue Percent Accumulated Components
of Trace of Trace SuU A B C
1 7.790 30.0% 30.0% 1 -0.033 0.120 -0.251
2 3816 14.7% 44.6% 2 0.039 0.226 -0.377
3  3.760 145% 59.1% 3 -1.102 0.106 -0.741
4 2515 9.7% 68.8% 4 -1.800 0.679 1.207
5 2092 8.0% 76.8% 5 -0.766 -1.484 0.059
6 1.820 7.0% 83.8% 6 -0.157 -0.624 0.133
7 1.108 4.3% 88.1% 7 0.122 -0.107 -0.091
8 0.969 37% 91.8% 8 0.265 -0.128 0.006
9 0.682 26% 944 % 9 0.366 0.114 0.023
10 0495 1.9% 96.3% 10 0.359 0.038 0.054
February, 11 0403 15% 97.9% 11 0.113 -0.277 -0.029
1990 12 0.256 1.0% 98.9% 12 0.865 0.192 0.396
13 0.140 0.5% 99.4% 13 0.642 0.212 0.404
14 0.094 04% 99.8% 14 0.487 0.087 0.113
15 0.028 01% 99.9% 15 0.745 0.209 0.241
16 0.022 0.1% 100.0% 16 0.233 -0.054 0.013
17 0.010 0.0% 100.0% 17 0.188 0.034 -0.107
18  0.000 0.0% 100.0 % 18 -0.565 0.657 -1.054
19  0.000 0.0% 100.0%
20 0.000 0.0% 100.0%
21  0.000 0.0% 100.0%
22 0.000 0.0% 100.0 %
23 -0.000 -0.0% 100.0%
24 -0.000 -0.0% 100.0%
25 -0.000 -0.0% 100.0 %
26 -0.000 -0.0% 100.0%
1 4.259 35.5% 35.5% 1 -0.378 0.109 0.072
2 2962 24.7% 60.2 % 3 -0.319 0.132 0.100
3 1362 114% 715% 4 -0.379 0.109 0.064
4 1165 9.7% 81.2% 5 0.084 0.239 0.228
5 0992 83% 89.5% 6 0912 -0.384 0.843
August, 6 0.630 52% 94.8% 8 -0.268 -0.235 0.079
1990 7 0413 34% 98.2% 9 1.376 0.924 -0.289
(0~20m) 8 0153 1.3% 99.5% 1 0.257 0.031 -0.475
9 0.056 05% 99.9% 12 -0.269 -0.143 -0.333
10 0.005 0.0% 100.0% 14 -0.339 0.124 0.046
11 0.002 00% 100.0 % 15 -0.181 0.264 -0.025
12 0.000 0.0% 100.0 % 17 -0.383 0.113 0.060
18 0.610 -1.293 -0.364
19 -0.359 0.097 0.074
07 -0.363 -0.086 -0.090




Table 1. continued

Eigenvalue Percent Accumulated Components
of Trace of Trace SU A B C
1 4456 279% 27.9% 1 1.251 0.929 -0.496
2 2975 18.6% 464 % 3 -0.246 -0.245 -0.159
3 2564 16.0% 62.5% 4 -0.483 0.655 0.721
4 1.560 98% 722% 5 0.388 -0.111 0.389
5 1317 82% 80.5% 6 0.198 -0.462 0.324
6 1033 6.5% 86.9% 8 -0.368 -0.332 -0.316
August, 7  0.720 45% 914 % 9 -0.221 -0.051 -0.314
1990 8 0.496 31% 94.5% 11 0.171 0.181 -0.316
(20m~ 9 0.368 23% 96.8% 12 0.153 -0.026 -0.232
bottom) 10 0.250 1.6% 984 % 14 -0.367 -0.337 -0.312
11 0.147 09% 99.3% 15 0.217 -0.230 -0.284
12 0.110 0.7% 100.0 % 17 -0.467 -0.478 -0.315
13 0.003 0.0% 100.0% 18 0.492 -0.323 0.885
14  0.000 0.0% 100.0 % 19 0.438 -0.129 0.298
15 0.000 0.0% 100.0 % 07 -1.156 0.858 0.127
16 -0.000 -0.0% 100.0%
A Tec)

february 3%
Y=-2.80+ 106
(r = 0,709, K0.001)
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Fig. 9. A: Correlationship between temperature and Factor A in February, 1990; B: Correlationship between
salinity and Factor C at 20m~bottom layer in August, 1990.
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