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Atsuyuki Ohta and Ran Kubota (2007) Chemical composition and background evaluation of soils and
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Abstract: In order to evaluate the background abundance and anthropogenic contamination of chemi-
cal constituents, a total of 810 samples such as soils and stream sediments from the Kanto district, and
marine sediments from the Tokyo Bay were analyzed for major and minor constituents. The back-
ground abundance of constituents are controlled mainly by the mode of occurrence, distribution of
grain size, concentration and diffusion during the process of weathering and diagenesis, and biogenic
enrichment. The effect of recent anthropogenic contamination in the studied natural forest soils is
estimated to be negligible. However, significant amounts of P.Os, Cd and U which derived mainly
from the phosphatic feltilizer are detected in the cultivated and paddy field soils. High concentrations
over background abundance are found for As, Cu, Hg, Pb, Sb, Sn and Zn in the soils from parks and
residential lands indicating the contamination by the anthropogenic source constituents. The stream
sediments obtained around the old mineral deposits such as Ashio, Takatori and Hitachi are much
dominant in several constituents. The high concentrations of Cr and Ni in the sediments from the
Kanto Mountain are caused by clastic materials derived from the basement ultramafic rocks. The
sediments collected around the urban industrial areas are generally abundant significantly in some
elements of anthropogenic source constituents such as Zn, Sn, Pb, As, P.Os, Hg, Cd, Bi, Cu and/or Sb.
The upper layer sediments in the middle to northern region of the Tokyo Bay are mostly dominant in
Pb, Zn, Sn, Cd, Bi, Sb and Cr by the recent environmental contamination, whereas the sediments in
the southern region have lower background abundances. The average background abundances of
AlL:03,TiO: and most heavy metals are clearly higher in the soils than the Tokyo Bay sediments, with
the stream sediments showing intermediate abundance. The different concentrations of chemical con-
stituents among the studied soils, stream sediments and Tokyo Bay sediments may be formed mainly
during the process of weathering and diagenesis of parent materials.

Keywords: soil, stream sediment, marine sediment, chemical constituent, anthropogenic contamination,
background abundance, Kanto district, Tokyo Bay
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Fig. 1
the eight surrounded subareas.
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Sampling sites for core samples of volcanic ash soils (O), and brown forest soils (@). Surface soils are collected from
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D FRECH SRS 3 - PR oy W D T A& S LT
BIRIZR L2, BEAHMKLTIE, Fe:0s Co, Cr, Cu,
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M1D) o LgEpTEL, TeE i (b, 10, 14, 16)
TIRNR A & 5 28, T REE DL B DA E 12
RT3, KIWIKE L O8E, AR T
WDEZ/NEX W, LrL, RPFELL R B EHH131C
$1F 5 MgO, Ca0, Na:O, SrigfE il kv ¢ &<,
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ELTELIEFRO XREE TH % DIxf L TILER
% I BI LG O KN R § 2 el BUK LK A
RALTWA720TH5 GFEIED, 2004b).
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B SO D 338 W) [ HEREH , R HERII DL AR & Ny & 27 55 VR EHI (S5 B1E %)

F2X HREIS B AAERGUR O SREGE AL BT, 2050 O VEAX] [THOR ) & [T3E] o—ffz .
Fig. 2 Sampling sites for core samples of marine sediments from the Tokyo Bay. Topographic map “Tokyo” and “Chiba” at 1:200,000

in scale by Geographical Survey Institute of Japan.
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LR O M E G 1K) 2k 5 &, )i
BRI 3507 5 Cr(112 ppm) & Ni(91 ppm) 73t Ik
KD EWENITE L. ThRER Ao Z D
HORB D E RS 720 TH 5. HEEIEE, dx
JoAEHR RV 8 T P20s, Cd, Cu, Pb, Sb, Sn, Zn
HOWEDDBOREYr DB, ZOFRKEERT S0
TR HERRE OBRERGT TSI 1L T,
TR R ir = N A S AR [T A N A A = ¢ 53 1P Y
VEUERIAR , AT RR - s MHh AR - BHUZX S L,
FATOWTIEAKRH, My, AR - I 5 0 TR
ARAL, B2RIZ/R L. P:0s, Cd, Cu, Hg, Pb, Sb,
Sn, U, Zn%id, KIWKE L, W EOWFhizonT
HBL R AR - BHTEWHANRL WA, OO

FIZ DO TREIANBEN BREIAALL v, e A
- B TERE 2R TR TR S AR
FARBERTH D, NOROIE 2 £ 5 04581 0 90k B b
YE»SEDN S BEEHNE A TH 5.
413 BREDEE

KIKE L, WEEOWFhics Tyt
P:0s, Cd, UIRIE A @\ MEdif A d 5 D33 & LU Cito
WMELEZOND, P0s BRI E LCHmX h,
Tu7 VEIRNEME L ORA D B VIEREIZLD
REEhs (NEE, 1970; FHH - &4, 1975).
Govindaraju (1994) 12 &4, © A G4 EEHEGURHZ I
125~ 141 ppm D U, 18 ~ 131 ppmD Cd A EH & T
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0.1 ppm; Wedepohl, 1995) {ZXT 100~ 1,000 151
FH4 3 % O THEBIEEHZ > TU, Cd A I il < h
TREEBEMX B2 EZ oM S, BRBRIRHEARIC
BPOTEHH XN TWBD T, P:0s, Cd, UIRE DIy
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Table 1 Regional variation of average constituent concentrations of the soils from the Kanto District.
Sample Al203 Ti02 Fe203 MnO Mg0 Ca0 Na 20 K20 P20s As Ba Be Bi Cd
(n) (h) (h) () (%) (%) (h) (%) () () (ppm)  (ppm) ~ (ppm)  (ppm)  (ppm)

Core sample, Brown forest soils

ST-1 12 18.84 1.15 14.60 0.20 6.58 1.69 042 0.23 0.09 4.3 236 1.14  0.21 0.20
ST-4 9 15.42 0.70 6.82 0.06 1.49 1.20 1.1 1.22 0.04 7.0 282 1.13  0.21 0.09
ST-10 10 15.93 0.75 7.57 0.19 1.39 0.84 0.68 0.96 0.07 5.9 444 0.89 0.25 0.20
ST-11 9 18.29 1.76 13.92 0.30 1.75 0.79 0.38 1.80 0.18 7.4 138 0.59 0.12 0.29
ST-14 9 16.29 0.75 7.80 0.12 1.48 1.53 1.05 0.78 0.07 6.2 n.d. 1.04 nd 022
ST-16 10 18.84 0.70 8.82 0.12 1.25 0.91 0.78 0.77 0.05 5.6 257 0.84 0.13 0.09
Average (59) 17.35 0.97 10.10 0.17 2.50 1.18  0.72 0.92 0.08 6.0 241 0.95 0.19 0.18
Core sample, Volcanic ash soils

ST-2 1 20.59  0.86 9.76 0.14 2.13 1.19  0.73 0.67 0.11 1.2 179 1.17  0.40 0.21
ST-3 1 22.01 1.03 10.79 0.15 1.55 1.14 0.68 0.68 0.15 12.1 162 .28 0.38 0.23
ST-5 1 20.28 0.87 9.88 0.17 1.44 1.01 0.67 0.68 0.14 9.8 215 1.20 0.35 0.21
ST-6 1 19.93  1.15 11,79 0.18 1.93 0.75 0.51 0.49 0.18 8.1 144 1.04  0.26 0.26
ST-7 1 18.78 1.13 10.88 0.18 1.85 1.26 0.75 0.48 0.23 8.5 199 0.95 0.30 0.37
ST-8 12 21.47 1.15 11.81 0.19 1.94 0.79 0.56 0.57 0.16 9.4 174 .15 0.32 0.27
ST-9 1 19.55 0.97 10.66 0.18 1.50 1.03 0.62 0.59 0.17 9.9 167 .12 0.30 0.20
ST-12 10 20.05 0.99 10.66 0.17 1.76 1.28 0.60 0.46 0.18 1.7 160 0.94 0.26 0.25
ST-13 16 15. 81 1.03 9.54 0.16 2.78 3.91 1.16  0.34 0.36 4.5 n.d. 0. 60 nd 043
ST-15 1 18.12  1.00 9.56 0.19 1.36 1.38 0.66 0.49 0.32 7.8 189 0.85 0.29 0.38
Average (115)  19.50 1.02 10.50 0.17 1.87 1.48 0.7 0.54 021 8.7 163 1.01 0.31 0.29
Surface sample, Volcanic ash soils and alluvial soils

Kawagoe 19 17.17  1.12 9.49 0.20 2.37 1.40 1.04 1.02 0.46 10.4 34 1.51 0.38 0.50
Ryugasaki 20 16.70  0.68 6.84 0.12 1.4 1.89 1.25 1.26 0.31 13.4 343 .08 0.39 0.36
Tokyo seihokubu 20 18.33  1.04 10.31 0.17 2.12 1.78 0.83 0.76 0.62 11.5 252 1.00 0.43 0.64
Tokyo tohokubu 21 16.36  0.82 8.55 0.14 1.81 2.02 1.27 1.12 0.62 11.9 328 1.05 0.54 0.53
Tokyo seinanbu 22 18.40 1.06 9.78 0.16 1.70 2.26 1.05  0.82 0.44 11.4 309 0.88 0.50 0.55
Chiba 14 17.98 0.79 8.81 0.13 1.45 2.03 1.07 0.87 0.24 7.6 261 0.90 0.29 0.29
Fujisawa 20 16.85  1.05 9.94 0.15 2.30 3.43 1.26  0.53 0.38 5.7 n.d. 0.73 n.d 037
Anesaki 19 17.35 0.78 7.35  0.13 1.47 1.96 1.36 1.05 0.25 8.3 278 0.89 0.21 0.28
Average (155) 17.38  0.92 8.90 0.15 1.84 2.1 1.14  0.93 0.42 10.2 282 1.00 0.40 0.45
All the samples (329) 18.12  0.97 9.68 0.16 1.97 1.72 092 0.79 0.29 8.9 233 1.00 0.33 0.34
Sample Ce Co Cr Cs Cu Ga Hf Hg In La Li Mo Nb Ni

(n)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm) ~ (ppm)  (ppm) ~ (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)

Core sample, Brown forest soils

ST-1 12 31 74 548  2.14 138 24 3.42 0.07 0.09 12 19 0.37 0.71 531
ST-4 9 34 17 50 4.43 48 17 2.06 0.07 0.067 17 28 0.68 6.41 23
ST-10 10 21 20 45 4,18 62 18 2.03 0.10 0.081 12 30 1.01 5.26 26
ST-11 9 16 48 158  2.09 130 23 269 0.06 0.117 8 18 0.72  4.08 88
ST-14 9 26 21 29 3.02 52 19 2.06 0.12 0.078 13 26 0.65 2.99 30
ST-16 10 27 25 34 2.53 51 20 232 0.04 0.063 12 24 0.41 0.96 26
Average (59) 21 36 161 3.03 82 20 2.47 0.07 0.084 12 24 0.63 3.34 138
Core sample, Volcanic ash soils

ST-2 1 38 29 42 3.94 103 24 3.81 0.10 0.096 17 23 1.05 2.04 35
ST-3 1 39 32 50 4.05 129 26 4.34 0.09 0.104 18 22 1.44  2.85 39
ST-5 11 36 29 44  3.83 107 23 3.8 0.11 0.085 18 24 0.79 2.13 34
ST-6 1 33 38 63  3.27 146 24 3.04 0.08 0.101 15 19 0.99 3.24 50
ST-7 1 29 35 61 3.18 144 23 293 0.12 0.099 15 16 1.05  2.59 49
ST-8 12 37 35 61 3.89 139 25 3.3 0.10 0.102 18 21 .23 2.38 48
ST-9 1 36 32 49  3.85 125 23 3.92 0.09 0.097 18 25 0.90 2.71 38
ST-12 10 29 30 40  3.01 127 21 3.48 0.07 0.082 14 20 0.96 3.22 36
ST-13 16 18 31 43 1.22 139 18 2.29 0.08 0.072 9 9 0.69 2.24 40
ST-15 1 29 31 44  2.98 133 21 2.51 0.10 0.079 16 20 0.91 2.52 35
Average (115) 32 32 50 3.24 130 23 3.30 0.09 0.091 15 19 0.99 2.57 41
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Table 1  Continued.
Sample Ce Co Cr Cs Cu Ga Hf Hg In La Li Mo Nb Ni
() (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)

Surface sample, Volcanic ash soils and alluvial soils

Kawagoe 19 43 34 112 3.93 99 21 2.14  0.16 0.085 22 31 1.08 553 91
Ryugasaki 20 33 19 29 4.36 66 18 250 0.14 0.069 16 24 1.05 4.74 24
Tokyo seihokubu 20 31 33 66  3.37 152 21 2.40 0.26 0.093 16 18 1.46  4.39 51
Tokyo tohokubu 21 33 24 61  4.00 207 19 2.35 0.41 0.083 17 23 1.74 519 41
Tokyo seinanbu 22 30 28 65 3.03 170 19 1.88 0.23 0.091 14 18 2.50 4.08 44
Chiba 14 26 24 35 2.56 88 18 2.41 0.18 0.073 13 20 0.79 3.04 28
Fujisawa 20 22 32 48  1.92 135 20 229 0.14 0.079 11 14 0.80 2.98 38
Anesak i 19 28 21 33 2.81 69 19 239  0.09 0.062 14 23 0.89 3.56 25
Average (155) 31 217 57  3.27 126 19 229 0.20 0.080 15 21 .33 4.23 43
All the samples (329) 31 30 3 3.22 119 21 2.67 0.14 0.084 15 21 1.09  3.49 59
Sample Pb Rb S Sb Sn Sr Th Tl 1} v Y In Ir

() (pm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)

Core sample, Brown forest soils

ST-1 12 14 10 0.05 0.09 0.84 50 429 0.22 0.96 296 16 120 80

ST-4 9 16 58 0.03  0.61 1.60 109 5.88 0.35 1.14 156 12 89 76

ST-10 10 16 42 0.05 0.52 1.62 76 5.00 0.40 1.39 199 15 110 57

ST-11 9 7 42 0.06 0.76 1.42 60 1.26  0.37 0.70 322 29 142 103

ST-14 9 25 37 0.03 0.41 1.59 129 468 0.32 1.38 17 14 111 62

ST-16 10 14 29 0.03 0.13 0.8 106 5.08 0.27 1.21 194 14 90 47

Average (59) 15 35 0.04 0.42 1.29 86 4.38 0.32 1.13 226 17 110 n

Core sample, Volcanic ash soils

ST-2 11 25 35 0.15 0.58 2.02 79 7.81 0.36 1.52 257 19 117 86

ST-3 1 23 36 0.14 0.44 2.3 76 7.58  0.37 1.55 309 21 119 96

ST-5 11 20 35 0.13  0.45 1.58 74 6.99  0.40 1.55 261 21 109 86

ST-6 11 21 24 0.18 0.70 1.79 49 4.91 0.33 1.27 321 19 11 102

ST-7 11 24 21 0.15 074 2.23 79 4.32  0.30 1.15 304 18 138 93

ST-8 12 21 31 0.18  0.50 1.98 53 5.68 0.34 1.50 327 21 124 1m

ST-9 1 18 33 0.13  0.36 1.58 76 6.62 0.34 1.37 292 20 104 94

ST-12 10 15 22 0.12  0.37 1.56 82 4.24  0.27 1.15 303 19 106 86

ST-13 16 15 10 0.10 0.73 1.46 190 1.84 0.15 0.76 274 17 95 69

ST-15 11 17 24 0.13  0.45 1.57 96 5.06 0.30 1.12 299 20 120 55

Average (115) 20 26 0.14 0.54 1.80 90 5.36  0.31 1.27 294 19 114 87

Surface sample, Volcanic ash soils and alluvial soils

Kawagoe 19 28 44 0.07 0.85 2.65 85 6.26 0.39 232 248 18 148 70
Ryugasaki 20 28 49 0.09 1.02 2.44 125 5.93 0.44 1.89 172 18 125 66

Tokyo seihokubu 20 64 32 0.12 2.01 4.15 88 4.95 0.31 2.07 273 17 221 83

Tokyo tohokubu 21 64 45 0.10 2.22 10.43 121 5. 31 0.34 1.97 201 16 255 81

Tokyo seinanbu 22 67 35 0.10 1.51 5. 60 123 4.31 0.30 1.33 27 18 204 72

Chiba 14 217 29 0.08 0.84 3.39 140 3.64 0.27 1.21 227 15 131 64
Fujisawa 20 20 18 0.07 0.73 1.89 195 2.46 0.16 1.03 283 19 131 72

Anesaki 19 17 38 0.07 0.55 1.66 143 5.43  0.30 1.48 204 16 105 50

Average (155) 4 36 0.09 1.25  4.13 127 4.81 0.31 1.67 235 17 168 70

All the samples (329) 29 33 0.10 0.86 2.80 107 493  0.31 1.44 254 18 139 76
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Table 2 Average constituent concentrations of the soils from the different fields.

Al20s  Ti02 Fe20s MnO Mg0 Ca0 Na20 K20 P20s As Ba Be Bi Cd
(n (%) (%) (%) (%) (%) (%) (%) () (%) (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
Volcanic ash soils
Evergreen trees 19 17.08 0.93 8.80 0.16 1.93 207 099 0.66 0.27 8.9 211 0.86 0.36 0.41
Deciduous trees 22 17.97 1.06 10.38 0.18 1.95 1.66 0.72 0.45 0.26 8.1 207 0.83 0.44 0.38
Banboo & Grass 7 17.62 1.00 9.562 0.18 1.78 1.93 0.84 0.58 0.31 9.0 216 0.88 0.44 0.35
Cultivated field soils 29 18.79 1.11 10.40 0.19 1.95 1.73 0.85 0.79 0.75 12.3 264 1.09 0.44 0.57
Parks & Residential lands 9 19.27 1.10 10.60 0.17 1.99 1.75 0.79 0.64 0.39 8.7 256 0.94 0.42 0.49
Avg. Volcanic ash soils (86) 18.16 1.05 9.99 0.18 1.94 1.81 0.84 0.64 0.44 9.8 233 0.94 0.42 0.46
Alluvial soils
Paddy field soils 47 16.64 0.78 7.47 0.11 1.65 2.37 1.51 1.24 0.35 10.3 322 1.10 0.30 0.38
Caltivated field soils 10 16.00 0.72 7.04 0.13 1.76  2.14 1.64 1.61 0.54 11.4 397 1.17  0.54 0.35
Parks & Residential lands 12 15.94  0.80 8.28 0.13 1.90 3.15 1.41 1.19  0.50 10.9 383 0.96 0.48 0.70
Avg. Alluvial soils (69) 16.43 0.77 7.56 0.1 1.71 2.47 1.51 1.28 0.40 10.6 343 1.08 0.37 0.44
All the average (155) 17.38 0.92 8.90 0.15 1.84 2.1 1.14  0.93 0.42 10.2 282 1.00 0.40 0.45
Ce Co Cr Cs Cu Ga Hf Hg In La Li Mo Nb Ni
() (ppm)  (ppm)  (opm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
Volcanic ash soils
Evergreen trees 19 27 29 68 2.8 106 19 2.5 0.16 0.077 14 19 1.1 3.4 51
Deciduous trees 22 217 33 65 2.5 134 21 2.4 0.15 0.093 12 16 1.3 2.7 54
Banboo & Grass 7 29 30 44 2.9 115 20 2.6 0.15 0.085 14 18 1.0 3.1 36
Cultivated field soils 29 33 32 63 3.3 136 22 2.5 0.19 0.089 17 21 1.3 4.6 46
Parks & Residential lands 9 29 32 60 3.0 156 21 2.6 0.54 0.09 14 17 1.4 3.7 45
Avg. Volcanic ash soils (86) 29 32 62 2.9 129 21 2.5 0.21 0.087 14 19 1.2 3.6 48
Alluvial soils
Paddy field soils 47 32 21 45 3.6 73 18 2.1 0.14 0.066 16 25 0.9 4.7 36
Caltivated field soils 10 38 20 49 4.8 83 18 2.2 0.49 0.072 19 27 1.2 6.2 34
Parks & Residential lands 12 31 22 69 3.4 351 18 1.9 0.22 0.085 15 21 3.8 5.2 43
Avg. Alluvial soils (69) 33 21 50 3.7 123 18 2.0 0.20 0.070 16 25 1.5 5.0 37
All the average (155) 31 27 57 3.3 126 19 2.3 0.20 0.080 15 21 1.3 4.2 43
Pb Rb S Sb Sn Sr Th Tl U \ Y Zn Zr
(n)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
Volcanic ash soils
Evergreen trees 19 25 28 0.10 0.8 227 122 4.38 0.29 1.25 251 18 126 65
Deciduous trees 22 43 20 0.11 1.08 274 110 3.46 0.26 1.02 290 17 144 80
Banboo & Grass 7 27 28 0.09 0.72 2.10 130 4.50 0.28 1.16 274 18 129 72
Cultivated field soils 29 36 35 0.09 1.24 3.48 92 481 0.32 239 289 18 170 78
Parks & Residential lands 9 58 29 0.13 1.81 5.07 92 432 0.29 1.13 290 17 2317 86
Avg. Volcanic ash soils (86) 37 29 0.10 1.13 3.08 106 4.29 0.29 1.56 280 18 157 76
Alluvial soils
Paddy field soils 47 23 43 0.06 0.84 2.30 155 534 0.33 1.86 184 17 129 59
Caltivated field soils 10 40 62 0.06 1.58 4.38 138 6.74 0.40 2.20 155 16 159 N
Parks & Residential lands 12 140 45 0.11 3.47 20.15 153  4.95 0.33 1.33 187 15 404 73
Avg. Alluvial soils (69) 46 46 0.07 1.40 5.51 152 5.46 0.34 1.81 181 16 182 63
All the average (155) 4 36 0.09 1.25 4.13 127  4.81 0.31 1.67 235 17 168 70
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Table 3 Regional variation of average constituent concentrations of the stream sediments from the Kanto District.

Area Ti02 Fe203 MnO MgO Ca0 Na 20 K20 P20s As Ba Be Bi Cd Ce
n (%) (%) (%) (%) (%) (%) % (opm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
Around the Ashio Mine 6 0.62 6.35 0.17 2.8 243 1.7 2.07 0.15 118.0 413 1.82 57 1.01 52
Around the Takatori Mine 3 0.94 802 0.8 255 1.15 1.1 1.72  0.21 113.0 41 7.20 3.10 10.37 33
Around the Hitachi Mine 3 079 13.88 0.13 3.68 3.05 1.77 0.94 0.12 163.0 1786 0.93 9.34 476 24
Southern Boso Peninsula 16 0.86 7.16 0.12 3.93 3.33 2.17 1.38 0.08 3.5 330 0.88 0.13 0.10 22
Eastern Izu Peninsula 5 0.88 9.8 0.17 4.47 4.83 1.51 0.47 0.24 18.6 161 0.52 0.15 0.27 10
Tanzawa Mountain 10 0.82 9.18 0.16 519 583 241 0.89 0.14 7.0 215 0.55 0.04 0.12 13
Akagi Volcano 8 0.7 8.04 0.19 563 564 201 0.79 0.20 7.1 253 0.80 0.17 0.16 20
Kanto Mountain 14 0.8 6.15 0.14 3.44 226 206 1.89 0.16 6.1 405 1.33 0.20 0.14 33
Ashio Mountain 5 065 6.03 017 313 230 1.34 1.8 013 11.4 553 1.40 0.25 0.14 39
Yamizo Mountain 13 0.80 554 0.13 2.8 220 1.8 1.62 0.13 10.7 432 1.14 0.1 0.13 42
Tsukuba Mountain 3 0.74 476 0.10 216 1.8 2.25 1.98 0.14 12.3 482 1.83 0.10 0.11 65
Abukuma Mountain 4 0.74 4.83 0.11 2.656 297 250 1.73 0.16 9.0 407 1.18 0.10 0.13 38
S-W Kanto Plain 29 083 7.72 0.14 373 324 204 1.35 0.25 8.6 335 0.95 0.23 0.29 26
S-E Kanto Plain 29 0.82 7.40 0.13 372 348 219 1.29 0.12 1.4 304 0.88 0.09 0.09 28
N-W Kanto Plain 27 0.72 6.8 0.14 3.79 339 193 1.43 0.23 9.7 382 1.03 0.27 0.20 29
N-E Kanto Plain 16 1.08 7.05 0.14 310 211 1.1 1.34 0.20 10.7 379 1.09 0.12 0.19 34
All the average 191 0.82 7.24 0.15 3.69 3.23 1.98 1.39 0.17 16.0 375 1.1 0.53 0.43 29
Area Co Cr Cs Cu Ga Hf Hg La Li Mo Nb Ni Pb Rb
(n)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
Around the Ashio Mine 6 19 56 7.6 457 17 1.23 0.07 26 32 3.1 7.8 26 105 84
Around the Takatori Mine 3 47 59 10.6 2403 17 1.17  0.12 19 65 3.3 6.0 49 51 91
Around the Hitachi Mine 3 50 133 2.0 2953 14 0.70 0.32 12 19 13.9 5.7 83 347 27
Southern Boso Peninsula 16 18 62 1.9 30 14 1.18 0.03 12 24 1.0 5.2 27 24 46
Eastern Izu Peninsula 5 36 92 1.6 95 15 1.24 0.09 5 17 1.4 1.4 4 24 9
Tanzawa Mountain 10 28 125 1.1 81 15 1.16  0.01 6 13 1.3 1.7 4 13 17
Akagi Volcano 8 25 54 1.8 37 17 1.51 0.02 10 18 1.1 3.9 26 28 24
Kanto Mountain 14 20 165 3.1 65 16 1.41 0.06 17 30 1.2 9.8 65 23 66
Ashio Mountain 5 15 47 4.3 42 14 1.26 0.04 19 29 1.9 6.8 25 23 70
Yamizo Mountain 13 14 39 2.8 22 15 1.12  0.05 23 20 0.9 6.4 14 20 70
Tsukuba Mountain 3 15 31 3.1 22 15 0.90 0.04 34 27 0.6 6.7 13 22 83
Abukuma Mountain 4 1 51 2.4 20 14 1.03 0.03 21 20 0.7 8.0 19 18 65
S-W Kanto Plain 29 24 85 2.7 12 16 1.23 0.10 14 25 1.6 5.5 43 34 44
S-E Kanto Plain 29 18 48 1.8 20 14 1.00 0.02 15 22 0.8 4.6 18 28 43
N-W Kanto Plain 27 18 55 3.3 46 15 1.29 0.05 15 23 1.2 5.6 28 24 44
N-E Kanto Plain 16 19 43 3.0 4 15 1.26 0.07 19 25 1.3 6.6 18 25 55
All the average 191 21 70 2.8 141 15 1.20 0.06 16 24 1.5 5.6 31 33 49
Area Sc Sb Sn Sr Ta Th Tl ] v Y In Zr
(n)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
Around the Ashio Mine 6 13 2.37 17.2 132 0.79 10.7 1.07 1.9 126 19 223 37
Around the Takatori Mine 3 13 1.30 221 88 0.39 6.2 1.54 1.4 209 17 596 45
Around the Hitachi Mine 3 19 18.67 63.5 155 2.33 2.6 0.75 1.1 184 17 1206 27
Southern Boso Peninsula 16 20 0.38 2.8 148  0.38 3.9 0.31 0.9 167 14 116 41
Eastern Izu Peninsula 5 28 0.70 4.4 187 0.20 0.9 0.16 0.4 282 17 185 46
Tanzawa Mountain 10 30 0.43 1.5 227 0.22 1.2 0.15 0.3 227 18 84 40
Akagi Volcano 8 24 0.94 2.2 178  0.37 3.0 0.27 0.7 160 15 135 55
Kanto Mountain 14 14 0.72 3.2 124 0.75 5.4 0.50 1.3 140 16 122 52
Ashio Mountain 5 13 1.18 4.3 8 0.63 6.9 0.57 1.4 135 12 126 42
Yamizo Mountain 13 14 0.55 2.2 113 0.49 8.0 039 1.2 126 15 97 40
Tsukuba Mountain 3 10 0.27 2.4 131 0.60 16.5 0.45 1.5 96 15 83 29
Abukuma Mountain 4 12 0.40 2.2 163 0.63 7.2 0.35 1.1 110 17 92 35
S-W Kanto Plain 29 20 1.03 4.7 150  0.52 4.3 0.45 1.0 178 16 203 43
S-E Kanto Plain 29 19 0.34 1.7 153 0.42 4.6 0.29 0.9 153 15 104 33
N-W Kanto Plain 27 17 0.81 4.0 137  0.56 5.7 0.43 1.2 142 15 181 46
N-E Kanto Plain 16 18 0.58 3.4 103 0.54 6.3 0.38 1.2 148 17 156 44
All the average 191 18 1.00 4.8 143 0.53 5.2 0.42 1.0 159 16 167 42
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Table 4 Regional variation of average constituent concentrations of the marine sediments from the Tokyo Bay.

Site Sediment Ti02  Fe203  MNMnO Mg0 Ca0 Na 20 K20 P20s Ba Be Bi Cd Ce
no. (n) %) (%) (%) (%) (%) (%) (%) (%) (ppm)  (ppm)  (ppm) (ppm)  (ppm)
1 Fine silt 12 0.64 5.87 0.09 3.21 4.09 2.98 1.52 0.13 232 1.05 0.41 0.20 27
2 Very fine silt 18 0.67 5.82 0.08 3. 47 1.12 3.39 1.86 0.21 268 1.39 0. 86 0.73 28
3 Very fine silt 12 0.67 6.13 0.09 3.38 1.83 3.90 1.81 0.18 254 1.26 1.00 0.95 217
4  Fine silt 13 0.69 6.29 0.10 3.38 3.51 3.717 1.68 0.15 239 1.18 0.78 0.68 29
5 Fine silt 9 0. 61 6.02 0.09 3.31 2.78 4.1 1.69 0.16 217 1.03 0.73 0. 66 22
6 Fine silt 1 0.71 6.68 0.09 3.36 4.63 3.18 1.61 0.14 241 1.08 0.29 0.15 24
7 Very fine silt 13 0.61 5.73 0.10 3.31 1.19 4.52 1.85 0.18 222 1.22 1.40 1.01 19
8 Fine silt 14 0.62 5.56 0.09 3.24 1.43 4.98 1.67 0.18 187 1.08 1.22 1.10 17
9 Fine silt 6 0. 60 5.88 0.09 3.29 1.87 3.60 1.67 0.14 222 1.13 0.77 0.59 20
10 Fine silt 1 0. 56 5.62 0.08 3.15 1. 51 4.00 1.59 0.15 194 1.05 0.85 0. 86 17
11 Fine silt 13 0.59 6.02 0.08 3.04 2.14 3.61 1.50 0.15 198 1.01 0.74 0.68 18
12 Fine silt 13 0.56 5.56 0.12 3.20 1.76 4.35 1.76 0.17 211 1.14 1.1 0.94 19
13 Fine silt 10 0.54 5.55 0.13 3.35 1.72 4.84 1.65 0.18 185 1.02 1.18 1.27 17
14 Fine silt 13 0. 60 5.67 0.10 3.35 1.88 4.16 1.69 0.15 199 1.09 0.78 0.69 18
15  Fine silt 1 0.68 6.12 0.09 3.39 2.25 4.38 1.54 0.16 195 1.03 0.78 0.68 18
16  Fine silt 12 0.55 5.50 0.12 3.18 2.08 3.80 1.72 0.14 223 1.14 1.09 0.62 22
17  Fine silt 13 0.55 5.59 0.13 3.28 2.28 4.01 1.56 0.15 195 1.04 0.78 0.70 20
18  Medium silt 10 0.59 5.82 0.09 3.12 3.17 3.38 1.60 0.12 229 1.03 0.47 0.32 22
19 Fine sand 1 0.53 5.51 0.07 3.29 8.89 2.89 1.39 0.10 235 0.89 0.23 0.17 26
20  Medium silt " 0.58 5.78 0.15 3.10 3.43 3.66 1.59 0.15 220 1.09 0.83 0.51 23
21 Coarse silt 8 0.67 7.43 0.12 3.97 4.88 3.35 1.55 0.15 229 1.03 0.42 0.24 24
22 Medium silt 9 0.64 6.71 0.12 3.76 4.26 3.58 1.59 0.16 225 1.03 0.64 0.41 24
23 Medium sand 5 0.76 7.83 0.13 4.29 13. 81 2.81 1.13 0.18 203 0.77 0.23 0.16 25
24  Coarse sand 10 0.43 7.93 0.17 3.79 20. 30 2.03 0.95 0.17 129 0.54 0.20 0.10 20
25 Fine sand 12 0.57 5.84 0.09 3.07 4.29 2.99 1.48 0. 11 238 0.93 0.39 0.27 20
26 Fine sand-silt 9 042 5.22 0.10 2.86 16.47 2.31 1.1 0.11 170 0.7 0.26 0.13 23
27 Very fine sand 6 0.08 0.80 0.03 1.16  39.15 1.53 0.24 0.08 30 0.15 0.17 0.10 6
28 Fine sand 7 0.24 3.54 0.19 2.45 31.62 1.42 0.50 0.1 89 0.36 0.18 0.1 14
29  Medium-coarse sand 8 0.51 5.14 0.07 2.91 4.57 2.178 1.39 0.07 258 0.89 0.09 0.07 19
All the average (310) 0.58 5.81 0.10 3.24 5.36 3.59 1.54 0.15 210 1.02 0.70 0.57 21
Site Sediment Co Cr Cs Cu Ga Hf La Li Mo Nb Ni Pb Rb
no. (n)  (opm) _ (ppm) _ (ppm)  (ppm) _ (ppm) _ (ppm)  (ppm)  (ppm) _ (ppm)  (ppm)  (ppm) _ (ppm) _ (ppm)
1 Fine silt 12 15 80 3.7 51 15 1.43 14 51 2.2 6.0 38 23 51
2 Very fine silt 18 17 156 5.1 100 16 1.49 16 49 1.7 1.7 63 53 72
3 Very fine silt 12 16 155 5.3 92 17 1.53 15 56 4.1 7.3 57 49 67
4  Fine silt 13 16 115 4.9 69 16 1.55 15 58 4.5 6.6 48 38 65
5 Fine silt 9 14 94 4.1 61 14 1.38 12 55 5.1 5.9 43 35 48
6 Fine silt 1 16 75 3.8 47 16 1.61 12 59 3.6 6.2 37 17 44
7 Very fine silt 13 15 125 4.6 130 15 1.36 1 57 3.5 6.3 49 70 59
8 Fine silt 14 14 119 4.2 88 14 1.31 10 53 4.0 5.5 47 53 51
9 Fine silt 6 14 109 4.4 65 15 1.33 12 62 5.3 5.7 45 35 56
10  Fine silt 1 14 101 4.1 68 14 1.30 10 56 7.1 5.1 43 38 51
11 Fine silt 13 14 84 3.6 62 14 1.38 10 55 5.6 5.0 40 30 44
12 Fine silt 13 14 101 4.2 74 14 1.26 1 58 4.1 5.3 39 44 53
13 Fine silt 10 14 107 3.8 74 13 1.27 10 55 3.8 4.8 40 50 51
14 Fine silt 13 14 97 4.0 63 14 1.27 10 62 6.8 5.5 43 45 51
15 Fine silt 1 15 90 3.3 65 14 1.38 10 53 5.6 4.9 39 38 35
16 Fine silt 12 13 88 4.1 66 14 1.30 12 58 3.0 5.6 35 49 64
17  Fine silt 13 14 80 3.5 55 14 1.36 1 55 2.4 5.0 33 42 52
18 Medium silt 10 14 n 3.3 38 15 1.49 1 50 2.9 4.9 28 21 52
19  Fine sand 1 14 51 2.6 27 14 1.34 12 40 2.3 4.0 21 15 42
20  Medium silt 1 15 74 3.7 66 15 1.53 12 52 2.0 5.2 31 39 53
21 Coarse silt 8 20 62 3.1 49 16 1.56 1 45 2.3 4.3 30 22 47
22 Medium silt 9 18 69 3.4 51 15 1.54 12 51 2.5 4.7 32 30 55
23 Medium sand 5 21 47 1.9 66 14 1.62 1 25 1.6 2.8 25 15 33
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Table 4 Continued.
Site Sediment Co Cr Cs Cu Ga Hf La Li Mo Nb Ni Pb Rb
no. (n)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
24  Coarse sand 10 16 35 1.4 29 9 0.94 9 17 0.9 1.8 20 16 217
25 Fine sand 12 16 52 2.5 34 14 1.33 10 37 1.8 4.2 22 25 37
26  Fine sand-silt 9 13 44 2.2 25 " 1.04 1 32 1.4 3.1 23 15 36
27 Very fine sand 6 3 15 0.6 13 2 0.23 3 9 1.3 0.7 12 1 8
28 Fine sand 7 9 21 0.8 13 5 0.49 7 13 1.6 1.3 15 13 17
29  Medium-coarse sand 8 14 36 1.6 17 13 1.07 9 31 0.9 3.3 15 12 43
All the average (310) 15 87 3.6 61 14 1.33 1 49 3.3 5.1 37 35 49
Site Sediment Sc Sb Sn Sr Ta Th Tl U v Y In Zr
no. (n)  (opm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
1 Fine silt 12 15 0.53 2.4 188 0.56 4.8 0.49 1.8 119 16 115 52
2 Very fine silt 18 " 1.28 6.2 104 0.72 4.8 0.67 1.6 123 17 275 54
3 Very fine silt 12 14 0.98 7.0 127 0.68 5.1 0.79 2.0 123 18 338 54
4  Fine silt 13 16 0.81 5.2 177 0.61 5.2 0. 66 2.8 123 19 272 55
5 Fine silt 9 13 0.73 4.9 153 0.55 4.1 0.73 2.0 118 16 263 49
6 Fine silt 1 16 0.51 2.3 214 0.57 4.3 0.50 2.1 139 17 95 58
7 Very fine silt 13 " 0.98 6.3 102 0. 61 3.9 0. 81 1.8 116 14 358 48
8 Fine silt 14 1 0.77 6.7 103 0.54 3.6 0. 86 1.5 108 14 385 47
9 Fine silt 6 13 0.78 3.8 118 0.53 4.0 0.57 3.0 118 14 235 47
10 Fine silt 1 12 0.74 4.6 106 0.49 3.5 0.73 2.3 119 13 295 45
11 Fine silt 13 13 0.67 4.7 128 0.47 3.6 0.67 2.5 129 14 237 49
12 Fine silt 13 12 0.84 5.9 118 0.53 3.9 0.72 1.5 120 13 292 44
13 Fine silt 10 12 0.82 6.3 117 0.47 3.4 0.84 1.1 121 12 370 45
14 Fine silt 13 12 0.7 4.4 119 0.54 3.7 0.7 2.8 116 13 263 44
15 Fine silt 1 14 0. 65 4.5 138 0.48 3.4 0. 64 2.7 134 13 273 49
16 Fine silt 12 13 0.69 4.5 134 0.55 4.4 0.58 1.8 110 14 246 45
17 Fine silt 13 14 0.61 4.2 137 0.49 3.9 0.63 1.5 107 13 263 48
18  Medium silt 10 16 0.50 2.4 170 0.48 4.2 0.55 2.1 1m 15 175 53
19  Fine sand 1 16 0.46 1.5 439 0.40 3.6 0.50 3.2 94 15 97 47
20  Medium silt 1 16 0.62 5.1 176 0.51 4.4 0.58 1.4 105 15 224 54
21 Coarse silt 8 19 0.58 2.2 241 0.42 3.8 0.51 1.9 144 16 141 56
22 Medium silt 9 17 0.64 3.1 209 0.45 4.2 0.59 2.0 128 16 194 54
23 Medium sand 5 20 0.32 2.2 592 0.27 2.7 0. 31 1.3 175 19 108 58
24  Coarse sand 10 13 0.51 1.3 978 0.17 1.8 0.16 0.9 106 14 97 35
25 Fine sand 12 15 0.45 2.4 200 0.41 3.3 0.53 1.4 110 13 159 47
26 Fine sand-silt 9 13 0.40 1.5 638 0.30 2.9 0.32 1.3 89 15 80 38
27 Very fine sand 6 2 0.18 1.4 1261 0.07 0.7 0.09 0.8 26 4 47 8
28 Fine sand 7 7 0.34 1.1 1057 0.1 1.3 0.10 0.7 63 1 54 19
29  Medium-coarse sand 8 14 0.38 1.2 226 0.31 3.4 0.40 1.1 97 11 64 37
All the average (310) 13 0.68 4.1 249 0.48 3.8 0.59 1.9 115 14 222 47
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Fig. 3 Vertical variation of the nine constituents concentrations in four core samples from the Tokyo Bay.
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Table 5 Comparison of the arithmetic average abundances (A) and the background abundances (B) for ten constituents in the

surface soils.

P205s (%) As (ppm) Cd (ppm) Cu (ppm) Hg  (ppm)
A B A B A B A B A B
Volcanic ash soils
Evergreen trees 0.27 0.27 8.9 8.9 0.41 0.39 106 106 0.16 0.16
Deciduous trees 0.26 0.26 8.1 8.1 0.38 0.37 134 134 0.15 0.14
Banboo & Grass 0.31 0.26 9.0 9.0 0.35 0.35 115 115 0.15 0.15
Cultivated field soils 0.75 0.29 12.3 10.2 0.57 0.46 136 129 0.19 0.12
Parks & Residential lands 0.39 0.30 8.7 8.7 0.49 0.49 156 156 0.54 0.16
Avg. Volcanic ash soils 0.44 0.27 9.8 9.0 0.46 0.41 129 127 0.21 0.14
Alluvial soils
Paddy field soils 0.35 0.15 10.3 8.5 0.38 0.19 73 64 0.14 0.10
Caltivated field soils 0.54 0.22 1.4 10.4 0.35 0.21 83 61 0.49 0.1
Parks & Residential lands 0.50 0.19 10.9 8.4 0.70 ND 351 15 0.22 0.1
Avg. Alluvial soils 0.40 0.17 10.6 8.8 0.44 0.20 123 64 0.20 0.10
All the average 0.42 0.25 10.2 8.9 0.45 0.37 126 102 0.20 0.12
Pb  (ppm) Sb (ppm) Sn  (ppm) Zn (ppm) U (ppm)
A B A B A B A B A B
Volcanic ash soils
Evergreen trees 25 25 0.85 0.80 2,21 221 126 126 1.25 1.25
Deciduous trees 43 21 1.08 0.67 2.74  2.50 144 141 1.02  1.02
Banboo & Grass 21 21 0.72 0.72 2.10 2.10 129 129 1.16  1.16
Cultivated field soils 36 217 1.24 1.06 3.48 2.48 170 152 2,39  1.27
Parks & Residential lands 58 36 1.81 0.97 507 3.70 231 170 .13 1.13
Avg. Volcanic ash soils 37 21 1.13  0.87 3.08 246 157 141 1.56 1.14
Alluvial soils
Paddy field soils 23 20 0.84 0.73 2.30 2.10 129 126 1.86  1.45
Caltivated field soils 40 26 1.58 1.01 4.38 2.68 159 118 2.20 1.40
Parks & Residential lands 140 30 3.47 1.02 20.15 2.98 404 186 .33 1.33
Avg. Alluvial soils 46 21 1.40 0.77 551 2.23 182 128 1.81 1.39
All the average 41 25 1.25 0.83 4.13 2.36 168 135 1.67 1.25

A: Arithmetic average abundances for all the samples.

B: Estimated natural background abundances for the selected samples.

ND: No data.
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Fig. 4  Plot of Fe203 or K20 content vs P20s As, Cd, Cu, Hg, Pb, Sb, U and Zn content in the surface volcanic ash soils. Open circles mean
background abundances, and solid circles are assumed containing significant amounts of anthropogenic source constituents.
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Table 6 Regional variation of background abundances of the fifteen constituents in the stream sediments.
Area P20s As Bi Cd Cr Cs Cu Hg Mo Ni Pb Sb Sn Tl n
() (ppm) (ppm) (ppm)  (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
Southern Boso Peninsula  0.07 3.3 0.09 0.08 62 1.90 21 0.02 0.8 27 12 0.3 1.6 0.31 93
Eastern Izu Peninsula 0.15 10.0 0.12 0.17 92 1.64 95 0.05 1.4 41 16 0.7 1.8 0.16 103
Tanzawa Mountain 0.14 7.0 0.04 0.12 125 1.09 81 0.01 1.3 41 13 0.4 1.5 0.15 84
Akagi Volcano 0.15 51 0.16 0.16 35 1.84 37 0.02 1.1 17 18 0.6 1.7 0.27 120
Kanto Mountain 0.13 5.6 0.18 0.14 165 3.12 40 0.05 1.0 65 20 0.6 2.6 0.50 104
Ashio Mountain 0.13 11.4 0.25 0.14 47 4.28 42 0.04 1.9 25 20 1.1 2.3 057 101
Yamizo Mountain 0.12 10.7 0.11 0.12 39 2.80 22 0.05 0.9 14 19 0.5 22 0.39 97
Tsukuba Mountain 0.14 40 0.10 0.1 31 3.07 22 0.04 0.6 13 22 0.3 2.4 0.45 83
Abukuma Mountain 0.11 9.0 0.10 0.13 51 2.38 20 0.03 0.7 19 18 0.4 2.2 0.35 92
S-W Kanto Plain 0.17 7.2 0.13 0.18 75 2.74 52 0.05 1.3 41 21 0.7 2.5 0.41 119
S-E Kanto Plain 0.1 6.0 0.09 0.09 48 1.75 20 0.02 0.8 17 14 0.3 1.4 0.29 99
N-W Kanto Plain 0.15 8.4 0.18 0.15 47 2.96 34 0.04 1.2 28 19 0.7 2.3 0.43 106
N-E Kanto Plain 0.17 9.2 0.12 0.17 43 2.96 33 0.04 1.1 18 20 0.6 2.3 0.38 106
All the average 0.13 7.6 0.13 0.13 66 2.47 37 0.03 1.1 29 17 0.5 2.0 0.36 101
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Fig.5  Plot of Fe2Os or K20 content vs P2Os, Bi, Cd, Cu, Hg, Pb, Sb, Sn and Zn content in the river sediments. Open and solid circles are the

same as in Fig. 4.
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Fig.7  Comparison of the Cu-Fe20s, Pb-K2O and Zn-Fe20s concentrations among the soils, stream sediments and Tokyo Bay sediments.
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Fig. 8  Comparison of the P20s-Fe20s, Cd-Fe203 and Sn-K2O concentrations among the soils, stream sediments and Tokyo Bay sediments.
Crosses and solid circles are the same as in Fig. 7.
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Table 7 Comparison of the arithmetic average abundances and background abundances for various constituents in the soils, stream sediments

and Tokyo Bay sediments.

Al20s  Ti02 Fe203 MnO Mg0 Ca0 Na:0 K20 P20s As Ba Be Bi Cd
n (%) %) %) (%) () ) ) () (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
Soils Average 329 18.12 0.97 9.68 0.16 1.97 1.72 0.92 079 0.29 8.9 233 1.00 0.33 0.34
Background 18.12 0.97 9.68 0.16 1.97 1.72 0.92 0.79 0.19 8.3 233 1.00 0.33 0.31
Stream Average 191 10.70 0.82 7.24 0.15 3.69 3.23 1.98 1.39 0.17 16.0 375  1.11 0.53 0.43
sediments Background 10.70 0.83 7.14 0.14 3.73 3.29 201 1.37 0.13 7.6 348 0.99 0.13 0.13
Tokyo Bay Average 310 9.37 0.58 5.81 0.10 3.24 53 3.59 1.54 0.15 ND 210 1.02 0.70 0.57
sediments Background 9.37 0.58 58 010 3.24 53 3.5 1.54 0.12 ND 210 1.02 0.26 0.12
Continental Crust 15.10 0.68 6.28 0.10 3.70 550 3.20 240 0.18 1.7 584 2.40 0.09 0.10
Ce Co Cr Cs Cu Ga Hf Hg In La Li Mo Nb Ni
(n)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm) (ppm)  (ppm)
Soils Average 329 31 30 73 3.22 119 21 2.67 0.14 0.08 15 21 1.09 3.49 59
Background 31 30 73 3.22 110 21 2.67 0.10 0.08 15 21 1.09 3.49 59
Stream Average 191 29 21 70 2.80 141 15  1.20 0.06 ND 16 24 1.50 5.60 31
sediments Background 29 20 66 2.47 37 15 1.20 0.03 ND 15 23 1.10 5.60 29
Tokyo Bay Average 310 21 15 87 3.57 61 14 1.33 ND ND 11 49 3.34 507 37
sediments Background 21 15 b7 3.57 38 14 1.33 ND ND 11 49 2.50 5.07 29
Continental Crust 60 24 126 3.40 25 15 4.9 0.04 0.05 30 18 1.10 19.00 56
Pb Rb N Sc Sh Sn Sr Th T ] v Y In Zr
(n) (ppm)  (ppm) (%) (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
Soils Average 329 29 33 0.10 ND 0.86 2.80 107  4.39 0.31 1.44 254 18 139 16
Background 21 33 0.10 ND 0.66 1.96 107  4.39 0.31 1.32 254 18 122 76
Stream Average 191 33 49 ND 18 1.00 4.80 143 520 0.42 1.00 159 16 167 42
sediments Background 17 47 ND 19 0.50 2.00 144 510 0.36 1.00 159 15 101 42
Tokyo Bay Average 310 35 49 ND 13 0.68 4.06 249 3.80 0.59 1.8 115 14 222 47
sediments Background 15 49  ND 13 0.45 1.60 249 3.80 0.40 1.85 115 14 82 47
Continental Crust 15 78 0.07 16 0.30 2.3 333 850 0.52 1.70 98 24 65 203

Average: Arithmetic average abundances for all the samples.

Background: Estimated natural backguround abundances for the selected samples.

Continental crust: Wedepoh! (1995)
ND: No data.
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