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Abstract

The horizontal and vertical distributions of chromium, zinc, copper, lead and nickel in the
sediments in Tokyo Bay were determined. The concentration value at each sampling station seemed
to be constant in the deeper part of the vertical distribution. This constant value was taken as
the background concentration at each station. The amounts of artificial accumulation of these
heavy metals were estimated at each station by integrating the values which exceeded the
background concentrations. These values were 30~2,900 for chromium, 100~8,600 for zinc, 40~
2,500 for copper, 70~1,700 for lead and 30~250 for nickel in units of pg/cm? respectively. Moreover
they were higher at the head and middle parts of the bay, but artificial accumulation was scarcely
found at the entrance.

From the horizontal distribution of these values, total amounts of artificial accumulation of
the heavy metals in Tokyo Bay were respectively found to be in tons, 5,300 for chromium, 21,000

for zinc, 3,400 for copper, 4,500 for lead, and 600 for nickel.
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Figure 1 Sampling stations in Tokyo Bay
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Figure 2 (a-e) Distribution of heavy metals in the surface sediment (ppm)
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Table 1 Concentrations of heavy metals in thé sediment of Tokyo Bay

station depth chromium zinc copper lead nickel
No.  (cm) {ppm) {(ppm) {ppm) (ppm) {ppm)
T 1 0~ 1 223 486 153 141 76
5- 6 250 466 177 167 105
10-11 221 564 148 128 73
15-16 415 853 221 212 75
20-21 215 542 139 144 66
30-31 115 253 75 92 67
40-41 99 156 67 61 62
50-51 94 117 62 51 66
60-61 87 96 53 53 59
T 2 0- 1 193 683 115 134 69
T 3 0-1 110 394 81 87 65
T 4 0-1 111 460 T4 92 60
5- 6 88 249 63 68 53
10-11 79 119 48 44 50
15~16 76 99 46 43 50
20-21 78 88 44 44 49
30-31 75 86 45 35 51
40~41 85 89 51 38 56
T 5 0~ 1 135 582 78 102 62
T 6 0~ 1 202 698 104 140 65
T 7 0-1 210 610 123 149 62
T 8 0- 1 129 293 114 79 60
5- 6 159 372 160 93 70
10-11 115 273 93 67 57
15-16 189 426 173 107 66
20-21 388 896 236 202 78
30-31 101 217 47 T4 45
40-41 204 544 177 178 54
50-51 67 122 51 52 38
60-61 80 193 1 76 48
T 9 0-1 238 633 84 129 55
. 5-6 3224 611 82 195 76
10-11 87 269 58 88 46
15-16 17 177 51 55 46
20-21 75 131 42 44 46
30-31 81 90 36 33 46
40-41 70 89 35 28 47
50-51 73 89 40 33 48
T 10 0~ 1 141 597 78 106 58
5~ 6 100 404 61 87 53
10-11 71 197 47 55 48
15-16 68 125 42 40 47
20~21 69 98 34 34 44
30-31 69 87 39 35 45

40-41 70 91 50 29 44
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Table 1 (continued)

station depth chromium =zinc copper lead nickel

No.  (cm) (ppm)  (ppm) {ppm) {ppm) {ppm)
T11 0= 1 116 478 65 89 54
T 12 0-1 52 114 21 27 28

5- 6 62 114 22 32 32

10-11 49 7 19 27 28

15-16 52 64 18 23 28

20-21 57 55 18 19 26

30-31 57 55 18 19 26

T 13 0- 1 52 113 19 : 26 28
T1%  0-1 109 389 65 86 47
T15 0-1 87 249 49 62 I
T16 0~ 1 56 100 19 25 28
5- 6 69 175 37 I 35

10-11 59 99 35 31 34

1516 60 78 32 25 32

20-21 57 17 32 28 32

25-26 53 72 29 26 33

T 17 0~ 1 46 120 34 28 31
T 18 0~ 1 62 137 26 37 30
5- 6 65 162 28 42 31

10-11 Th 135 25 41 31

15-16 56 107 24 37 30

20-21 51 89 25 32 27

25-26 51 75 24 30 28

30-31 52 67 21 27 26

T 19 0- 1 67 97 40 30 22
T20 0-1 38 95 22 52 . 31
T 21 0~ 1 71 119 53 57 38
T22 0-1 63 88 39 50 43
5. 6 64 89 33 22 41

10-11 61 87 34 23 42

15-16 60 90 36 22 38

20-21 62 85 34 21 41

30-31 61 86 34 21 39

40-41 60 84 33 22 39

50-51 62 89 30 24 40

T23 0-1 57 100 36 28 37
T 24 0~ 1 T4 100 41 33 . 37
T25 0~ 1 54 92 33 28 30

T 26 0- 5 64 98 48 36 40
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Figure 3 (a~i) Vertical distribution of heavy metals in the sediment cores
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Table 2 Background concentration of heavy metals

in the sediment of Tokyo Bay

background concentration {ppm)

heavy metal
mud sand
chromium 70-100 50-55
zinc 90~-120 55-75
copper 40--60 20-30
lead 35- 60 20~30
nickel - 25-35

45- 60
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Figure 3 (continued)
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Table 3 Artificial accumulation of heavy metals in

the sediment of Tokyo Bay

station artificial accumulation (pg/cm?)
No. chromium zinc copper lead nickel
T 1 2000 6600 1300 1400 140
T 4 70 890 80 190 30
T 8 2900 8600 2500 1700 250
T 9 — 1900 220 590 60
T 10 130 1300 100 210 40
T 12 70 310 50 170 40
T 16 140 830 110 130 30
T 18 250 1300 40 240 70
T 22 30 100 50 70 40

4 (a~e) DX HITNHD. ThHOFRIZIIE, ABMHEEL L Ts vl 30~2,900 pug/cm?,  Hfh 100~
8,600 ug/cm?, &1 40~2,500 ug/cm?, #) 70~1,700 pgjcm?, = v » A 30~250 pug/cm? D L 5 RHEBENSHF» b
ZENbPE. K, = vy ZSENNE DR ORE B OMESE TRORECER A b D 130, S
FHIIEVETH B ORI, 20OMOBELBICoVTR, HEREYTOESBIEBEOKENS L e, 1B
IR 3 S BRI ROH R CBWETHEEL T3 L 9 Tha. BB, |/ HLUE Tt ABAy i
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Table 4 Total artificial accumulation of heavy metals

in the sediment of Tokyo Bay

heavy metal total artificial accumulation

{ton)
chromium 5300
zinc 21000
copper 3400
lead 4500

nickel 600
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Figure 4 (a~e) Distribution of artificial accumulation of

heavy metals in the sediment (ug/cm?)
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