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Summary

In the neighbouring sea of Cheju Island, water masses with
different chemical properties influence considerably spatial and
temporal fluctuation of chemical constituents, particulately in
summer . Also, this area have important meanings in the fishery
aspects such as coastal fishery farming environment. Accordingly,
nutrients, chlorophyll a and suspended matter at the 57 sites were
determined in summer,1986, to understand the distribution character-
istics of those constituents related to biological productivity
and various oceanographic processes determining their concentration.

In the 10m layer, phosphate and silicate contents are 2-4 times
higher in the northern sea of 34°N relative to values in the south-
eastern sea off Cheju Island. However, nitrate shows relatively
lower concentration in the northern sea. In the 50m layer, con-
centration of silicate shows no difference in the northern and wes-
tern sea, but phosphate and nitrate have their different distribution
in the two region. The lowest content of nutrients seems to
appeared in the southern and southeastern sea off Cheju Island.

The values of chlorophyll a in the 20m layer are generally l-4 times
higher than those in the northern region of 34°N and 5 miles offshore
of Cheju Island. Horizontal distribution of suspended matter indicates
pattern simillar to chlorophyll a and the contents generally

increase with water depth.

The AN /AP ratios in the survey area show almost lower
values compared with Redfield ratio, suggesting different uptake

or decomposition rate between the two nutrients. The ratio of



AN/OAP in the surface water from southeastern region indicates
almost two times larger value than in the western area Coastal
Water of the China Continent and Yellow Sea Bottom Cold Water
are presented in the surface and bottom water respectively.

On the other hand, the ratio of ASji /AP in the surface of
southeastern sea 1s very larger than those of the mid-bottom
water and in seawater from the other region. The southeastern
region on Cheju Island is a pathway of Tsushima Warm Water
which flows to Japan Sea from East China Sea. Therefore,
it seems thatASi /APratio is a useful parameter characterizing
the Tsushima Warm Water. Also, ASi /4P ratio in the mid-bottom
water of western region is comparatively smaller than in the
surface water, but approximately equal to that in the correspond-

ding depth of southeastern region.
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Table 1. Location and water depth of the seawater sampling

sites in the neighbouring sea of Cheju Island.

Stn. Depth Location Stn. Depth Location
No. {m) Latitude Longitude‘ No. (m) Latitude Longitude
1 98 33° 34" N 126° 32" E 30 97 33" 00" N 125" 51' E
2 42 33° 36" N 126° 47" & 31 105 337 06 N 126" 01' E
3 120 33° 30' N 127¢ 00' E 32 90 337 11" N 126° 10’ E
4 128 33° 30 127° 08' ¢ 33 90 33 20" 8 126° 05' E
S 106 33° 30 n 127° 19" & 34 92 337 20" N 125° 56' E
[ 96 33° 30" W 127° 27" € 35 92 33" 20" N 125° 44 E
7 102 33° 30" 127° 40" E 36 86 33" 20" N 125° 32' E
8 117 33 20" u 127° 40 & 37 63 337 20 N 125" 20' €
9 130 32° 51N 127° 30" E 38 87 337 30" N 125° 20' E
10 122 33° 00 N 127° 220 g 39 90 31" 40' N 125° 20' E
11 107 337 07 N 1277 14’ 10 g4 347 50' N 125" 20" E
12 103 33° 13' 127° 06" E 41 92 347 00' N 125% 20' E
13 85 33° 20 © 126° 57' ¢ 42 85 347 10" N 125° 20' E
14 90 33° 14" N 126° 46' € 43 80 34° 08' N 125° 32' E
15 101 32° 59" N 126° 51' ¢ 44 54 34° 08' N 125° 44’ E
16 106 32° 49° 126° 54’ E 45 74 347 02' N 125" 56' E
17 132 32° 39’ N 126° 57’ E 46 65 34° 00’ W 125° 44' E
18 110 327 30' M 127° 00° & a7 54 33° 50" N 125° 44' E
19 102 32° 30" N 126° 30’ ¢ 48 96 337 35° N 125° 45' E
20 107 32° 40' N 126° 3C' E 49 64 33° 24" N 126° 09’ E
21 118 32150 ® ARl & 50 96 337 34" N 126" 09’ E
22 103 33 oo §F 26 N30I0E 51 110 33" 44" N 126" 09' E
23 96 33° 107 u 126° 32’ 52 92 33° 53 N 126° 08' E
24 94 337 10" N 126° 20" E 53 50 317 04' N 126° 07' E
25 105 33° 00’ W 126° i5' E 54 47 34”7 04 N 126° 20" E
26 103 327 50" W 126° 10" E 55 47 34° 02' N 126° 32' E
27 90 32° 30" N 126° 00' E 56 67 33" 52" N 126° 32' E
28 90 32° 50 N 125° 30' E 57 110 33" 42' N 126° 32' E
29 88 32°°55' M 125" 41" E
e RO CEEEO=SsSrSCSEISERSASSSSSCSISSEEENSSNSOSSSSNSSTSSSSCSSSsSSSNCSSCESERSaNS—eXESE
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Table 2. Ranges and mean values of temperature, and chemical

constituents at each station.

I T EEEESEICSCOE AR NN CC S S NNSNASFEEENCSERC S S SRS S S P CENMC NSNS SN IARENONNCESRNRENENOETINNISeS

Stn. Temp. Sal. Nutrients (ug - at/L) Chl. a Ss
No. {°c) %) NOj - N  Si0, - st p0J- P  (mg/m’) {mg/L)
1 14.0-26.2 31.23-33.76 0.08-5.32 6.32-11.48 0.02-0.55 0.06-1.49 0.70-1.90
18.89 32.83 1.99 8.89 0.30 1.24
2 15,5-23.3 31.54-33.40 0.07-0.13 7.54- 9.97 0.05-0.26 0.77-1.18
18,60 32.66 0.11 8.72 0.16 0.98
3 14.0-24.8 31.21-34.01 0.25-4.87 6.08-14.43 0 -0.57 0.10-1.88
17.79 32.95 1.56 9.77 0.22 0.75
4 14.1-24.4 31.38-34.3¢ 0 -4.82 4.14-16.49 0.02-0.46 0.17-1.72 0.50-1.33
19.19 33.29 1.91 9.52 0.19 0.75 0.97
S 15.1-27.9 31.90-34.50 0.08-5.27 6.23-15.86 0 -0.56 0 -0.51 0.67-1.53
20.53 33.27 1.80 9.90 0.12 0.30 1.12
6 15.3-27.9 31.76-34.50 0 -6.26 5.50-15.32 0 -0.47 0.04-0.64. 1.03-1.70
19.94 33.32 2.33 10.23 0.15 0.34 1.31
7 15.1-27.7 31.72-34.49 0.04-7.65 4.96-14.40 0.03-0.44 0.01-1.00 0.90-1.80
20.46 33.39 2.50 9.50 0.20 0.44 1.39
8 14.2-20.8 31.26-34.45 0.1)-2.37 4.43-11.68 0.01-0.46
21.04 33.42 0.78 8.12 0.11 .
9 15.5-28.9 30.87-34.53 0 -7.62 4,33-16,01 0.01-0.87 0.10-0.34 0.90-1.46
22.24 33.50 2,26 8.60 0.26 0.26 1.15
10 14.8-29.0 31.30-34.41 0.08-6.45 5.11-14.45 0.02-0.47 0.00-0.36 0.52-1.08
21.84 33.51 2.87 6.81 0.18 0.21 0.85
11 15.1-29.0 31.46-34.41 0.40-5.17 5.35-11.28 0O -0.75 0.08-1.29 0.78-3.00
21.70 33.00 2.45 . 8.83 0.13 0.65 1.42
12 13.9-28.0 30.79-34.21 0.02-5.17 5.84-14.74 0.02-0.14 0.12-0.46 0.50-4.24
20.08 J3.10 2,03 6.98 0.06 0.31 2.00
13 14.1-26.9 31.37-33.99 0.12-4.52 6.81-13.87 0 -0.33 0.21-1.59 1.00-3.72
16.22 32.85 1.54 9.42 0.15 2.51 1.97
14 14.2-28.4 31,23-34,23 0.12-4,93 7.59-14.60 0.04-0.11 0.04-0.73 1.40-2.00
16.86 33.01 1.32 9.49 0.07 0.38 1.77
15  14.3-27.4 31.65-34.45 0.12-7.88 6.23-15.91 0 -0.51 0.11-0.39 0.00-1.90
19.91 33.32 2.57 9.81 0.20 0.30 1.21
16 13.4-27.6 31.66-34.24 0.27-4.67 6.62-12.80 0.02-0.55 0.02-0.81 0.50-1.10
19.29 33.39 1.57 10.09 0.20 0.46 0.64
17 14.5-28.6 30.64-34.43 0.15-3.20 5.30-14.69 0.04-0.62 0.13-0.34 1.02-1.70
19.94 331,39 1.37 10.15 0.27 0.20 1.49
18 13.8-28.7 30.70-34.29 0.06-4.23 4.67 -9.39 0.03-0.35 0.03-1.30 0.78-1.26
20.13 32.83 0.87 7.41 0.12 0.64 1.12
19 11.4-21.0 31.54-34.29 0.09-2.70 4.67-11.38 0.02-0.12 0.03-1.11 0.60-3.44
18.30 32.70 0.73 7.86 0.06 0.54 1.39
20 12.6-27.4 31.59-34.16 0.05-3.92 5.06-13.82 @ -0.6%9 0.04-0.87 1.16-2.18
18.59 32.52 3.92 8.31 0.24 0.38 1.57
21 13.1-27.8 31.58-34.45 0.0)-5.63 5.21-16.74 0 -0.84 0,03-0.36 0.94-1.40
10.28 13.05 2.15 10.73 0.25 0.13 1.17
22 13.6-27.6 131.50-34,30 0.07-3.02 5.69-12.45 0 -0.48 0.03-0.76 0.60-1.60
18.59 33.04 0.97 8.66 0.16 0.50 1.17
23 14.3-28.1 31.74-34.18 0.06-2.57 7.10-12.36 0.06-0.43 0.20-2.34 0.82-2.10
18.83 33.17 0.56 9.15 0.16 1.01 20
24 14.3-28.0 31.77-33.91 0.38-4.60 5.45-10.31 0O -0.63 0.11-0.94 0.56-1.00
19.00 33.12 2,09 0.50 0.27 0.56 1.20
25 12.7-20.2 31.82-33.84 O -4.98 6.62-1).87 0.05-0.29 0.02-0.,47 0.96-1.52
17.64 32.77 1.72 9.09 0.19 0.29 1.19
26 11.8-27.9 31.69-33.85 0.03-0.58 §.47-11.68 0.02-1.07 0.19-1.69 0.32-1.98
17.74 33.02 0.35 8.21 0.21 0.67 1.00
27 12.0-27.3 30,75-33.61 0.11-3.94 5.50-12.94 0.02-0.18 0.02-0.38 0.46-5.68
17.78 32.34 1.20 8.57 0.00 0.24 1.92
28 11.8-27.2 29.99-34.40 0 -0.25 4.82-11.20 0.03-0.74 0.06-2.64 0.64-1.94
17.88 31.78 0.11 7.14 0.26 1.13 1.03
29 11.9-26.8 30.44-33.85 0.03-5.29 5.69-14.74 0.02-0.68 0.07-0.39 0.18-2.52
17.75 32.34 1.87 8.85 0.21 0.24 1.08
30 12.2-27.9 30.45-33.97 0 -2.97 4.62-10.31 0.01-0.25 0.20-0.61 0.30-1.96
15.59 32.62 0.69 8.40 0.13 0.39 0.78




Table 2. continued
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Stn. Temp. Sal, Nutcrients (g - at/L) Chl..a SS
No. (°c (%) NOy - N Si0, - Si PO3 - p {mg/m?) {mg/L)
31 13.3-20.0 31.64-33.98 0.02-5.82 5.25-10.36 0.05-0.64 0.66-0.73 0.06-0.62
18.78 32.04 2.08 8.40 0.26 0.38 0.29
32 14.0-28.2 31.72-33.91 0.20-2.54 7.40-12.07 0.06-0.12 O -1.38 0.62-1.36
20.6 32.83 1.38 9.37 0.08 0.79 1.01
33 14,5-28.3 31.79-33.88 0.22-4.25 6.76-11.14 0 -0.48 0.15-2.11 0.32-0.94
19.62 32.96 2.59 8.77 0.19 0.92 0.59
34 12.9-27.6 30.22-33.81 0.02-5.57 5.64-17.42 0.05-0.77 0.28-0.49 0.72-1.62
17.66 32.50 2.16 10.20 0.35 0.39 1.25
35 11.4-27.9 30.15-33.67 0.33-8.34 5.64-15.18 0.09-0.75 0.08-0.73 0.42-2.03
17.09 32.34 2.28 8.80 0.30 0.31 1.35
36 12.0-28.2 28.88-33.50 0.04-~3.56 4.23-22.57 0.03-0.64 0.16-1.07 1.23-2.90
18.32 J1.72 1.21 9.31 0.33 0.73 1.91
37 11.8-20.2 27.29-33.56 0.20-4.31 4.62-11.87 0.05-0.74 0.07-0.76 1.68-2.90
17.62 31.39 1.93 8.99 0.41 0.37 2.08
38 11.0-28.1 27.41-33.27 0.37-1.34 4.57-19.61 0.07-0.65 0.07-0.48
17.12 31.59 1.68 9.53 0.31 0.26
39 10.3-27.6 29.18-33.24 0.20-4.19 4.33-11.63 0.05-0.90 0.07-0.24 0.58-1.68
16.97 31.95 1.60 7.64 0.35 0.14 1.34
40 10.5-26.8 30.71-34.22 0.03-5.57 4,62- 9.44 0.04-0.50 0.24-0.40
13.12 32.86 2.92 7.55 0.24 0.36
41 10.8-21.1 31.91-33.27 0.20-3.20 5.21- 9.97 0.07-0.85 0.07-0.62 1.60-2.28
14.49 32.76 1.90 6.73 0.52 0.39 2.55
42 10.9-21.7 31.05-13.00 0.14-3,00 6.57-12.26 0.09-0.68 0.04-2.21 0.80-3.13
16.03 32.42 1.56 0.61 0.31 0.95 1.09
43 11.0-22.4 31.61-33.27 0.07-8.35 5.60-16.01 0.14-0.74 0.14-1.21
15.32 32.49 2.63 10.01 0.40 0.52
44  12.1-17.5 32.50-32.96 2.10-5.03 8.76-13.18 0.09-0.62 0.14-1.50 3.95-7.67
14.4 32,77 3.46 10.09 0.38 1.03 5.22
45 11.6-29.9 28.88-33.40 0.41-3.99 4.62-11.38 0.06-0.66 0.10-0.48 1.42-3.74
16.8 32.23 1.78 8.24 0.4 0.35 2.27
46 11.9-29.2 29.08-33.16 0.09-4.16 4.72-18.49 0.17-0.67 0.00-2.47 2.06-6.03
16.73 32.18 2.07 11.89 0.39 1.09 4.39
47  11.1-29.8 27.87-33.28 0.13-2.37 5.35-11.00 0.10-0.68 0.06-0.56 2.70-4.85
18.74 31.46 0.79 B8.25 0.30 0.33 3.44
46 11.7-27.9 30.14-33.44 0.03-3.80 3.31-17.12 0 -0.65 0.07-0.24 0.10-1.56
17.99 32.10 1.26 7.48 0.15 0.16 1.05
49 14.5-28.0 31,07-33.72 0.08B-4.35 4.,28- 7.25 O -0.08 0.10-0.76 0.35-3.10
20.92 32.52 1.54 5.43 0.04 0.45 1.43
S50 12.3-27.9 30.14-33.70 0.08-4.66 2.92- 9.73 0.03-0.33 0.07-0.46 0.50-1.85
16.87 32.37 1.83 6.54 0.11 0.26 1.11
51 11.4-28.4 30.25-33.47 0.02-4.05 3.16-10.17 0 ~-0.44 0.08-0.48 0.48-3.25
17.69 27.68 1.26 6.29 0.14 0.24 1.41
52 10.3-18.0 30.37-33.%6 0.08-3.25 3.84- 9.97 0.07-0.63 0.24-1.10 0.50-2.28
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Appendix. The concentration of physical and chemical con-
stituents in seawater obtained from in the neigh-

bouring sea of Cheju Island, August, 1986.

Stn. Dep. Temp. Sal. Density Nutrients (ug - at/L) Chl. a SS
No. (m) {°C) (%) §10,-51 NO3-N PO, -P {mg /) (mg/L)
1 0 26.2 31.23 20.13 6.32 0.08 0.02 0.27 0.96

10 23.0 32.14 21.77 7.20 0.08 0.03 - -
20 20.3 32.66 22.90 7.98 0.49 0.20 1.49 1.86
30 19.1 32.74 23.28 8.42 0.30 0.33 - -
50 15.2 33.53 24.79 10.75 3.90 0.55 0.06 0.74
75 14.4 33.72 25.12 10.07 3.79 0.47 - -
90 14.0 33.76 25.23 11.48 5.32 0.49 1.40
2 0 23.3 31.54 22.23 7.54 0.11 0.05 0.77 1.03
10 18.4 32.72 23.43 8.66 0.07 0.15 - -
20 17.2 32.99 23.93 9.37 0.11 0.18 1.18 -
30 15.5 33.40 23.63 9.97 0.13 0.26 - -
3 0 24.8 31.21 20.54 6.37 0.37 0 0.26
10 23.5 31.52 20.92 6.08 0.33 0 - -
20 20.1 32.35 22.72 8.07 0.25 0.07 1.88 -
30 17.1 33.00 23.95 10.31 0.27 0.20 - -
50 14.7 33.67 25.01 9.68 4.87 0.57 0.10 =
75 14.1 33.89 25.09 11.87 4.47 0.50 - -
100 14.0 33.98 25.40 13.42 - 0.29 - -
110 14.0 33.02 25.42 12,35 1.72 0.12 -
4 0 24.4 31.38 20.78 4.13 0.03 0.02 1.72 1.50
10 24.1 31.47 20.94 4.57 0 0.04 - -
20 23.5 32.73 22.07 0.13 0.07 0.36 1.33
30 20.3 33.96 23.89 7.63 0.26 0.06 - -
50 17.0 34.14 24.85 9.09 2.82 0.08 0.17 0.90
75 15.9 34.12 25.33 10.36 4.07 0.34 - -
100 14.1 34.15 25.51 14.74 3.15 0.42 - 1.13
120 14.2 34.34 25.63 16.49 4.82 0.46 - -
5 0 27.9 31.90 20.10 6.22 0.28 0 0.38 1.53
10 27.9 31.91 20.10 6.90 0.28 0.02 - -
20 21.7 32.72 22.57 8.02 0.12 0.03 0.51 1.17
30 18.5 33.28 23.83 7.54 0.08 0.05 - -
50 16.8 34.16 24.92 10.99 3.32 0.08 0.00 0.67
75 15.8 34.40 25.31 13.71 3.28 0.11 - -
100 15.1 34.50 25.56 15.86 5.27 0.56 - -
6 0 27.9 31.76 19.99 5.49 0 0 0.34 1.20
10 27.9 31.77 20.00 9.53 0 0.02 - -
20 18.5 33.02 23.63 8.80 0.21 0.03 0.64 1.70
30 17.6 33.62 24,31 10.46 4.04 0,08 - -
S0 16.3 34.11 24.99 11.14 5.54 0.21 0.04 1.03
75 16.1 34.46 25.33 13.84 6.26 0.47 - -
90 15.3 34,50 25.52 15.32 6.27 0.57 - -
7 0 27.7 31.73 20.03 4.96 0.04 0.03 0.32 1.47
10 27.7 31.72 20.02 7.15 0.50 0.06 - -
20 22.0 32.65 22.43 B.17 0.46 0.05 1.00 1.80
30 17.8 34,30 24.79 9.19 0.16 0.21 - -
50 16.9 34.36 25.04 3.29 3.18 0.44 0.01 0.90
75 16.0 34.46 25.15 13.33 - 0.54 - -
90 15.1 34.49 25.55 14.40 4.65 0.14 - -
8 0 2B.4 31.26 19.46 4.43 0.67 0.05 - -
10 28.8 31.85 19.77 7.15 0.23 0.01 - -
20 26.2 33.09 21.53 5.79 0.26 0.03 - -
30 22.8 34.36 23.51 5.06 0.38 0.04 - -
50 18.5 34.43 24.71 7.68 1.45 0.18 - -
75 14.2 33.72 24.89 8.66 - 0.27 - -
100 14.7 34.18 25.41 10.85 1.82 0.42 - -
110 14.7 34.45 25.62 11.38 2.37 0.46 - -
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Appendix. continued.

Stn. Dep. Temp. Sal. Density Nutrients (ug - at/L) Chl. a 'ss
No. (m) (°c) (%) SiOZ-SL NO}—N POZ’—P (mg/m) (mg/L)}
51 0 28.4 30.25 18.70 3.16 0.02 0.06 0.23 0.48

10 26.8 30.30 19.25 4,38 0.18 0.02 - -
20 19.5 32.87 23.27 5.11 0.13 0.04 0.48 0.53
30 14.6 32.39 24.05 5.21 0.13 0 - -
50 11.4 33.45 25.50 10.17 3.04 0.44 0.08 1.00
75 11.5 33.42 25.46 7.49 4.05 0.15 - -
100 11.6 33.47 25.48 8.51 4.20 0.27 3.25
52 0 17.7 30.37 21.80 3.84 0.08 - 0.24 0.50
10 17.8 31.92 22.96 5.69 0.18 0.22 - -
20 18.0 32.27 23.18 5.06 0.13 0.35 1.10 1.10
30 15.4 32.54 23.99 5.11 0.29 0.13 - -
50 11.8 33.40 25.38 5.30 1.98 0.19 0.80
75 11.5 33.56 25.56 9.97 3.29 0.07 - -
85 10.3 33.47 25.71 10.10 3.25 0.34 2.28
53 0 22.7 31.66 21.49 6.28 0.22 0.05 0.97 1.00
10 15.5 32,72 24.11 8.47 1.48 0.16 - -
20 14.2 32.84 24.48 7.92 1.71 0.36 1.26 1.75
30 13.5 32.82 24.61 8.52 4.86 0.52 - -
40 11.9 33.23 25.23 10.31 5.21 0.60 0.08 2.93
54 0 28.3 30.76 19.12 4.91 0.41 0.03 0.48 0.62
10 20.1 32.09 22.52 7.34 0.66 0.29 - -
20 16.9 32.63 23.72 8.12 2.54 0.62 1.71 2.83
30 14.6 32.88 24.42 9.10 2.70 0.60 - -
40 14.4 32.91 24.49 9.27 3.25 0.70 0.08 6.35
55 0 24.3 31.36 20.88 10.51 0.34 0.09 0.36 2.58
10 20.3 32.20 22.55 10.95 0.26 0.13 - -
20 15.7 32.78 24.11 8.66 3.84 0.47 1.36 3.90
30 14.8 32.85 24.36 9.05 4.06 0.50 - -
4G 14.8 32.88 24 .38 15.42 5.94 0.58 0.07 5.78
56 0 28.1 30.22 18.77 7.01 0.23 0.09 0.23 3.30
10 2).4 31.75 21.92 7.20 0.41 .14 - -
20 17.9 32.32 23.25 2.09 0.36 0.20 1.33 3.22
30 16.5 32.56 2B .76 8.32 1.77 0.43 - -
50 12.6 33.60 25.39 10.10 6.49 0.49 0.10 1.26
60 12.6 33.62 25.40 10.22 6.37 0.61 - 2.32
57 0 28. 30.31 18.87 7.54 0.06 0.04 0.49 0.82
10 27 30.46 19.08 12,65 0.16 0.07 - -
20 20 31.91 23.30 6.76 2.19 0.10 0.62 0.88




Appendix. continued.

Stn. Dep. Temp. Sal. Density Nutrients (pg - at/L) Chl. a SS

No. (m) (°c) (20) §10,-51 NOJ-N PO} -7 {mg/i) {mg/L)
9 0 28.7 30.87 19.07 4.33 0.26 0.01 0.34 1.10
10 28.9  32.79 20.44 4.72 0.18 0.02 - -
20 28.4 33,25 20.95 4.72 0 0.04 0.34 0.90
30 25.8 33,71 22.16 4.28 0.43 0.05 - -
50 18.9  33.84 24.16 9.92 1.89 0.14 0.10 1.46
75 18,1  34.53 24.96 10.68 4.03 0.26 - -
100 15.6  34.50 25.45 15.32 5.76 0.68 - -
120 15.5  34.52 25.49 16.01 7.62 0.87 - -
10 0 29.0 31.30 19.29 5.21 0 0.04 0.08 1.08
10 29.0 32.21 19.97 5.11 0.08 0.02 - -
20 28.2  33.09 20.89 5.16 . 0.05 0.36 0.52
30 22.9 32.98 22.43 5.64 0.33 0.04 - -
50 18.8  34.39 24.61 10.61 3.28 0.23 0.20 0.72
75 17.0 34,27 25.24 11.92 4.17 0.47 - -
100 15.0 34,41 25.52 14.45 6.45 0.69 - 1.08
110 14.8 34,39 25.55 14,41 6.45 0.69 - -
11 0 29.6 31.46 19.41 6.08 0.40 0 0.59 3.08
10 28.8 31.60 19.58 6,08 0.61 0.04 - -
20 26.5 31.77 20.45 5.35 1.52 0.09 1.29 0.92
30 21.8  33.59 23.20 8.81 2.45 0.07 - -
50 17.5  34.27 24.84 9.00 4.35 0.43 0.08 0.90
75 15.6  34.22 24.49 9.78 4.85 0.52 - -
95 15.1  34.41 25.50 13.28 5.01 0.75 - 0.78
12 0 28.8 30.79 18.98 6.71 0.20 0.06 0.36 0.60
10 28.6 31.66 19.69 5.84 1.12 0.02 - -
20 22.3  33.29 22.84 7.01 2.76 0.07 0.46 1.70
30 18.5  33.69 24.15 7.83 3.00 - - -
50 15.6  33.99 25.06 9.73 3.32 0.26 0.12 1.46
75 13.9  34.07 25.39 11.77 4,63 0.26 - -
95 14.3 34,21 25.51 14.74 5.17 0.54 - 4.24
13 0 26.9 31.37 20.02 7.20 0.12 0 0.71 1.08
10 23.6  31.60 21.19 6.81 0.13 0.02 - -
20 17.8  33.03 23.31 8.22 0.73 0.12 1.59 1.66
30 16.2  33.38 24.46 10.27 0.44 0.12 - -
50 14.9  33.71 25.00 10.17 4,52 0.26 0.21 1.40
80 14.1  33.99 25.42 13.87 3.31 0.33 - 3.72
14 0 28.4 31.23 19.44 7.59 1.92 0.07 0.38 1.84
10 26.1  31.48 20,35 9.88 0.16 0.04 - -
20 18.6  32.83 23.47 8.22 0.33 0.06 0.73 1.48
30 16.5  33.39 24.40 10.17 0.43 0.09 - -
50 14.8  33.78 25.08 9.97 0.12 0.04 0.04 2.00
75  14.4  34.12 25.38 13.04 4.93 0.08 - -
85 14.2  34.23 25.55 14.60 4.35 0.11 - -
15 0 27.4 31.65 20.07 8.17 0.25 0 0.39 1.14
10 27.1  31.67 20.18 7.78 0.12 0 - -
20 21.0 32.99 22.97 6.23 0.30 0.03 0.39 1.90
30 18.1  34.16 24.61 10.27 0.23 0.04 - -
50 16.6  34.27 25.05 9.39 5.72 0.39 0.11 0.80
75 14.3 34.03 25.28 10.95 3.46 0.44 - -
95  14.9  34.45 25.57 15.91 7.88 0.52 - 0.98
16 0 27.6 31.68 19.79 6.62 0.37 0.02 0.54 0.72
10 26.8 31.81 20.38 6.91 0,36 0.04 - -
20 19.9  34.24 24,21 10.02 0.93 0.03 0.81 0.94
30 17.8 34.20 24.71 10.65 4.67 0.09 - -
50 16.1 34.10 25.03 11.00 4.27 0.55 0.02 1.10
75  13.4  33.66 25,49 12.60 1.88 0.41 -
90 13.4 33.79 25,38 12.80 2.54 0.24 - 0.58
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0.16
0.15
0.35
1.71
2.60
2.72
3.23

0.06
0.39
0.18
0.09

0.25
4.23

0.81
2.70
0.88
0.36
0.09
0.23
0.07

0.64
0.54
0.51
0.05
1.01
3.92
1.28

0.40
0.54
0.13

3
P04 P

0.04
0.04
0.07
0.11
0.12
0.53
0.62
0.61

0.03
0.04
0.03
0.06
0.35
0.23
0.14

0.02
0.07
0.05
0.06
0.06
0.06
0.11

0.09
0.00
0.07
0.08
0.14
0.69
0.58

0.06
0.00
0.05
0.04
0.15
0.65

0.84

0.00
0.01
0.00
0.17
0.26
0.18
0.48

0.08
0.06
0.12
0.11

1.78
1.20
1.02

1.72

1.26
1?22
0.78
1.20
0.72
0.89
0.60

3.44



Appendix. continued.

stn. Dep. Temp. Sal. Density Nutrients (ug - at/L}__ Chl. a SS
No. (m) {"C} (%) 510,-51 NO3-N PO}=P (mg/m) {mg/L)
25 0 28.2 31.82 19.94 6.62 0 0.05 0.38 1.28
10 27.8 31.84 20.09 8.12 0.72 0.05 - -
20 15.1 32.27 23.85 6.62 0.47 0.20 0.47 0.98
30 13.2 32.41 24,35 8.12 0.39 0.23 - -
50 12.7 33.41 25.22 9.54 1.91 0.29 0.02 0.96
75 13.2 33.81 25.43 10.75 4.98 0.25 - -
95 13.3 33.84 25.44 13.87 3.55 0.25 - 1.52
26 0 27.9 31.69 19.94 6.57 0.63 0.02 0.23 0.84
10 20.8 32.13 22.37 7.15 0.36 0.05 - -
20 19.3 33.54 23.84 7.49 0.16 0.04 1.69 0.86
30 15.7 33.05 24.32 7.97 0.03 0.12 - -
50 11.8 33.06 25.12 10.12 0.58 0.08 0.10 0.32
75 13.3 33.85 25.44 10.47 0.50 0.12 - -
95 13.4 33.85 25.42 11.68 0.19 0.29 - 1.98
27 0 27.3 30.75 19.43 5.50 0.11 0.02 0.32 0.46
10 27.1 31.58 20.12 7.64 3.94 0.02 - -
20 15.3 32.34 23.86 8.27 2.77 0.02 0.38 0.52
30 12.3 32.56 24.64 7.83 1.18 0.18 - -
50 12.0 33.20 25.19 9.24 1.08 0.14 0.02 1.00
80 12.7 33.61 25.38 12.94 1.13 0.08 - 5.68
28 0 27.2 29.99 18.89 4.82 4] 0.08 2.64 0.66
10 26.6 30.93 19.78 6.28 0.09 0.03 - -
20 14.7 32.29 23.95 7.44 0.22 0.06 0.73 0.86
30 15.0 31.13 22.99 5.21 0.25 0.74 - -
50 11.8 32.96 25.04 7.98 - 0.41 0.06 1.94
75 12.0 33.40 25.35 11.15 - - - -
29 0 26.8 30.44 19.35 5.69 0.03 0.02 0.27 0.18
10 25.1 31.09 20.36 5.74 0.12 0.04 - -
20 16.8 32.15 23.38 7.30 0.18 0.06 0.39 0.60
30 11.9 32.79 24.89 10.02 3.26 0.68 - -
50 12.9 33.85 25.52 9.63 2.33 0.16 0.07 1.02
80 13.0 33.74 25.42 14.74 5.29 0.30 - 2.52
30 0 27.0 30.45 19.30 4.62 0.08 0.01 0.36 0.30
10 26.6 31.16 19.96 7.10 0.08 0.03 - -
20 15.2 32.22 23.79 7.93 0.00 0.22 0.61 0.42
30 12.2 32.67 24.74 8.76 0.04 0.25 - N
50 13.4 33.97 25.52 10.31 0.66 0.13 0.20 0.42
75 13.3 33.97 25.54 10.17 1.03 0.14 - -
90 13.4 33.93 25.48 9.92 2.92 0.15 - 1.96
31 0 28.0 31.66 19.89 5.25 0.31 0.10 0.34 0.08
10 27.9 31.64 19.91 6.37 0.31 0.05 - -
20 19.8 32.34 22.79 8.22 0.38 0.21 0.73 0.60
30 16.1 32.53 23.83 B.42 1.00 0.05 - -
50 13.3 33.79 25.40 9.54 5.82 0.64 0.06 0.06
75 13.7 33.97 25.45 8.56 5.04 0.53 - -
95 13.7 33.98 25.46 10.36 1.99 0.23 - 0.40
32 0 28.2 31.72 19.87 7.98 0.21 0.08 1.38 0.62
10 26.1 31.91 20.68 7.49 0.20 0.06 - -
20 24.1 32.20 21.50 7.64 0.42 0.09 1.00 1.36
30 16.2 33.50 24.55 10.07 3.29 0.07 - -
50 15.0 33.73 24,99 12.07 1.63 0.12 0.00 1.28
80 14.0 33.91 25.35 11.00 2.54 0.07 - 0.78



Appendix. continued.
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S5tn. Dep. Temp. Sal. Density Nutrients {pg - at/L) Chl. a Ss
No. (m) (°c) (%) $i0,-81 NOJ =N POJ=D {ing/1f) (mg/L)
33 0 28.3 31.79 19.89 6.76 0.79 0.05 0.51 0.32
10 23.6 32,24 21.67 6.76 0.22 0.00 - -
20 19.6  32.84 23.22 7.54 1.67 0.14 2.11 0.62
30 17.1  33.22 24.13 9.65 0.36 0.07 - -
50 14.7 33.78 25.10 10.46 4.25 0.48 0.15 0.94
80 14.5 33.88 25.22 11,14 2.25 0.40 - 0.46
34 0 27.6 30.22 18.93 6.67 0.28 0.08 0.28 0.72
10 26.7 30.63 19.53 5.64 0.02 0.07 - -
20 16.4 32,32 23.60 8.27 0.33 0.05 0.49 1.40
30 14.0 33.04 24.67 10.42 1.62 0.15 - -
50 12.9 33.81 25.49 11.72 5.57 0.62 - 1.62
75  13.0  33.74 25.42 10.65 4.65 0.77 - 1.62
85 13.0 33.75 25.43 11.04 3.42 0.71 - 1.24
35 0 27.9 30.15 18.79 6.81 0.17 0.10 0.11 0.42
10 26.9 30.15 19.10 5.64 0.33 0.09 - -
20 15.7  31.82 23.37 6.03 0.33 0.09 0.73 1.50
30 12.3 32.81 24.83 11.00 0.30 0.09 - -
50 12.7 33.61 25.38 10.70 3.82 0.75 0.08 1.46
75 12.7 33.64 25.40 15.18 6.13 0.40 - -
85 11.4 33.67 25.67 - 8.34 0.54 - 2.03
36 0 28.2 28.88 17.74 6.47 0.54 0.35 1.07 1.23
10 27.2  30.00 18.90 4.23 0.04 0.08 - -
20 18.6 31.59 22,52 4.87 0.41 0.03 0.51 1.30
30 12.2 32.92 24.94 7.01 0.45 0.34 - -
50 12.0  33.49 25.42 12.57 2.23 0.56 0.16 2.20
75 12.0 33.50 25.43 10.90 3.56 0.64 - -
37 0 28.2 27.29 16.55 6.67 1.47 0.33 0.27 1.68
10 27.6 28.59 17.71 4.62 0.28 0.08 - -
200 14,3 32.31 24.05 8.66 0.20 0.05 0.76 1.90
30 11.8  33.16 25.20 11.14 1.75 0.53 - -
50 11.9 33.45 25.40 11.87 4,31 0.72 0.07 1.85
75 11.9 33.56 25.49 10.56 3.56 0.74 - 2.90
38 0 28.1 27.41 16.67 7.69 1.34 0.27 0.24
10 26.4 30.05 19.18 5.21 0.37 0.15 - -
20 14.7  32.34 23.99 4.57 0.53 0.08 0.48 -
30 11.4  33.18 25.29 11.00 0.91 0.62 - -
50 11.1 33.26 25.40 13.61 5.09 0.60 0.07
80 11.0  33.27 25.43 9.10 1.84 0.65 -~ -
39 0 27.6 29.18 18.15 4.77 0.80 0.13 0.11 0.58
10 25.4  30.56 19.87 4.33 0.20 0.08 - -
20 16.5 32.50 23.79 6.32 0.46 0.05 0.24 1.65
30 11.7  33.04 25.12 8.12 0.91 0.14 - -
S0 10.3  33.18 25.48 11.63 4.19 0.83 0.07 1.68
80 10.3  33.24 25.53 10.70 3.02 0.90 - 1.43
40 0 26.8 30.71 19.55 4.62 0.42 0.11 0.24 -
10 20.2 31.71 22.20 6.42 0.42 0.04 -
20 12.7 33.09 24,97 7.40 3.96 0.24 0.48
30 10.7 33.18 25.41 8.03 2.94 0.50 - -
50 10.5 33.22 25.49 9.44 4.59 0.30 - -
75 10.5  33.22 25.49 7.40 5.57 0.23 - -
41 0 21.1 31.91 22.12 6.18 0.29 0.17 0.49 1.60
10 17.0 32.33 23.47 6.42 0.20 0.34 - -
20 15.6  32.62 24.01 8.71 2.37 0.52 0.62 2.28
30 14.0  32.69 24.40 5.21 1.83 0.07 - -
50 11.9 33.21 25.22 9.97 2.48 0.83 0.07 3.55
75 10.9  33.27 25.45 8.34 3.06 0.85 - -
85 10.8  33.27 25.46 8.52 3.10 0.85 - 2.75




Appendix. continued.

Stn. Dep. Temp. Sal. Density Nutrients (pgq - at/L) Chl. a sS
No. (m) (°C) (s.) $i02-Si NO3-N PO, -P {mg/m) (mg/L)
42 0 21.7 31.85 21.91 6.57 3.00 0.21 0.61 1.38

10 18.8 32.12 22.87 5.26 0.14 0.09 - -
20 16.2 32.42 23.72 6.91 0.73 0.35 2.21 0.88
30 15,2 32.45 23.96 7.46 0.79 0.39 - -
50 13.4 32.66 24.50 B8.69 1.82 0.40 0.04 1.90
75 10.9 33.00 25.24 9.78 2.90 0.68 - 3.13
43 0 22.4 31.61 21.53 5.60 0.27 0.14 0.21 -
10 16.6 32.34. 23.57 7.05 0.41 0.20 - -
20 14.0 32.36 24.15 B.09 1.74 0.22 1.21 -
30 15.0 32.52 24.06 9.98 2.05 0.55% - -
50 12.9 32.81 24.72 11.01 3.15 0.64 0.14 -
75 11.0 33.27 25.43 10.31 6.35 0.74 - -
44 0 17.5 32.59 23.55 8.90 2.10 0.46 1.59 4,05
10 14.5 32.79 24.38 - - 0.62 - -
20 14.1 32.76 24 .44 B8.76 4.01 0.43 1.35 3.95
30 13.8 32.77 24,51 10.18 5.03 0.51 - -
45 12.1 32.96 24.99 9.54 2.68 0.49 0.14 7.67
45 0 29.9 28.88 17.18 4.62 0.68 0.06 0.47 1.66
10 18.1 32.29 23.17 6.28 0.41 0.21 - -
20 15.1 32.63 24,13 8.44 2.17 0.50 0.48 1.42
30 14.4 32.85 24.44 11.38 2.54 0.52 - -
50 11.6 33.34 25.37 9.15 3.99 0.62 0.10 3.74
65 11.7 33.40 25.40 9.97 4.90 0.66 -
46 0 29.2 29.08 17.56 4,72 - 0.22 0.72 2.06
10 17.5 32.41 23.41 10.56 0.09 0.17 - -
20 14.6 32.71 24.29 12.49 1.39 0.30 2.47 2.16
30 14.3 32.78 24.41 i0.02 1.52 0.61 - -
50 12.9 32.91 24.79 9.87 2.18 0.67 0.08 6.03
60 11.9 33.16 25.18 10.20 4.16 0.36 - 5.98
47 0 29-.8 27.87 16.46 6.91 0.59 0.13 0.56 2.76
10 25.7 30.67 19.86 6.37 0.13 0.10 - -
20 15.5 32.27 23.76 5.35 0.08 0.11 0.36 2.70
30 11.6 33.19 25.26 9.54 0.78 0.56 - -
45 11.1 33.28 25.42 11.09 2= 37 0.60 0.06 4.85
48 0 27.9 30.14 18.78 4.31 0.03 0.05 0.22 0.40
10 26.6 30.49 19.45 3.84 0.05 0 - -
20 23.4 30.96 20.76 4.23 0.03 0 0.24 0.10
30 12.7 32.79 24.74 5.98 0.15 0.14 - -
50 12.8 33.43 25.41 10.31 3.80 0.65 0.07 1.72
75 11.7 33.43 25.43 10.12 2.48 0.25 - -
85 11.8 33.44 25.42 7.54 2.26 - - 1.96
49 0 28.0 31.07 19.45 4,91 0.14 0.07 0.48 0.35
10 23.6 31.92 21.43 4,28 0.08 0 - -
20 19.5 32.87 23.27 5.59 0.88 0.02 0.76 0.85
30 19.0 33.03 23.52 5.11 2.27 0.02 - -
55 14.5 33.72 25.09 7.25 4.35 0.08 0.10 3.10
50 o] 27.9 30.14 18.78 4.77 0.18 0.06 0.24 0.50
10 25.5 30.36 19.69 2.92 0.08 0.07 - -
20 15.5 32.30 23.78 4.04 0.08 0.05 0.46 1.33
30 12.0 32.82 24.90 7.74 0.32 0.03 - -
50 12.5 33.65 25.45 8.12 4.56 0.13 0.07 0.80
75 12.4 33.70 25.50 8.47 2.94 0.13 - -
85 12.3 33.64 25.48 9.73 4.66 0.33 - 1.85
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