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Fig. 1 Map showing the sampling stations along streams of rivers
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Table 1 Concentrations of metals in ppm for samples of river sediments

L i . .
samo}gfcmlj\ﬁ. Cu Pb Zn Cd Ni Co Bi Ag As Sh

Takahara river area

1 69 127 210 1.4 70 24 6 5 46 <4
2 53 100 220 0.8 70 16 3 1 11 5
3 51 125 180 1.9 52 14 2 3 16 8
4 44 65 180 1.6 68 15 2 1 13 70
5 33 84 130 1.6 28 8 6 2 49 <4
6 70 142 240 2.4 86 21 4 1 27 4
7 40 105 140 1.8 19 13 2 2 14 <4
8 35 60 120 1.0 76 7 2 <1 il 64
9 63 102 180 1.4 113 20 3 1 23 5
10 22 97 130 1.6 28 9 4 i 6 14
12 10 44 60 0.6 16 4 4 2 6 48
13 130 288 350 4.2 141 39 2 3 36 6
14 54 88 200 1.2 66 20 <2 <1 21 24
15 12 46 100 0.5 7 3 3 <1 1 <4
16 72 124 380 2.7 83 20 2 1 25 4
Kamikochi area
17 98 65 170 0.7 22 26 5 <1 56 6
19 48 44 110 0.5 14 11 2 <1 12 20
21 26 58 160 0.9 14 9 <2 <1 14 <4
22 24 76 180 0.9 14 9 <2 <1 14 5
23 18 43 130 0.4 9 6 <2 <1 15 4
24 41 104 170 1.0 9 8 <2 <1 23 8
25 30 51 100 0.4 7 2 <2 1 31 8
26 Soil 28 18 50 0.1 4 8 <2 1 6 4
27 7 30 20 50 0.2 4 6 <2 <1 7 <4
Azusa river area
29 76 79 190 1.2 45 25 2 <1 65 10
Area of ruins of Hiragane-mine
31 880 84 1040 7.7 112 54 12 2 170 12
32 450 112 600 7.4 108 50 13 4 170 18
33 58 34 240 1.7 13 10 2 <l 22 <4
34 790 124 600 5.8 86 50 7 2 120 12
Area of ruins of Hirayu-mine
35 93 103 480 0.2 2 <! <2 12 1500 19
36 Pit mud 220 8800 90 0.3 2 <1 11 85 620 36
37 34 167 100 0.5 7 5 <2 2 27 5
Fukuji area
38 52 34 110 0.5 112 23 <2 <l 16 6
39 150 254 970 8.4 31 21 <2 1 40
40 Peale pgifng 3 3 10 0.1 2 <1 <2 < 4 <4
Gamada river area
41 79 38 260 2.6 41 30 <2 1 29 8
42 125 20 164 1.8 42 35 <2 1 10 8
43 54 60 170 1.2 230 28 <2 1 31 4
44a 63 194 280 2.0 16 17 4 1 43 <4
44b 24 o142 254 1.5 14 11 2 1 43 <4
45 15 365 380 1.4 8 6 <2 1 14 <4
46 29 97 272 1.7 14 13 2 1 54 4
47 140 66 251 1.1 74 4] 2 1 90 6
Takahara river area
48 72 138 380 1.9 260 30 2 6 77 4
49 82 160 840 5.0 40 20 <2 1 22 <4
50 58 106 460 2.3 83 20 <2 1 24 4
Takahara river area, near Kamioka-mine
51 52 84 190 1.2 69 18 <2 1 38 4
52 740 4500 6100 43 22 19 80 35 100 9
53 300 3000 4100 17 45 23 54 34 6
54 33 1 540 2.1 19 16 4 1 128 6
55 60 230 640 6.6 43 13 3 2 4
56 82 137 440 3.5 85 19 3 1 4
57 Miya-river 43 61 180 0.5 31 15 2 1 17 4
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Fig. 2 Variation of the concentrations of six elements in the river-sediments along Takahara river

@ The main course; O Feeders flowing in
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(Bi/Cu)x (Bi/Pb)s  (Bi/Zn)a (Bi/Cd)a  (Bi/Ni)a  (Bi/Co)n  (Bi/Bi)a
(Ag/Cu)s (Ag/Pb)s (Ag/Zn)a (Ag/Cd)a (Ag/Ni)a (Ag/Co)a (Ag/Bi)a
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w %
Sample A B C D
A Zaa(1.0)
B Zss Zps(1.0)
C  Zac Zpc Zec(1.0)
D Zap Zgp Zcp Zpp(1.0)
E  Zxe Zpg Zcr Zpg e
F o v e e e e

........................
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Table 2 Correlation matrices for some groups
of samplest

(Example I) (Example II)

No. 1 3 4 No. 6 7 8

;Lo 6 .00
(1.00) (1.00)

, 036 1.00 ; 051 1.00
(0.22) (1.00) 0.36) (1.00)

, 0.2 042 1.00 g 049 036 100
0.13) (0.33) (1.00) ©.40) (0.27) (1.00)
(Example 11I) (Example 1V)

No. 10 12 13 No. 14 15 16

. 1.00 1.00

10 (100 1+ (1.00)

2 0.3 100 5 0.0 1.00
(0.33) (1.00) (0.11) (1.00)

g 031 029 100 6 044 0u8  LOO
(0.24) (0.13) (1.00) (0.24) (0.09) (1.00)
(Example V) (Example VI)

No. 17 26 29 No. 31 33 34
1.00 ‘ 1.00

7 1.00 3L (1l00)

0.29 1.0 0.31  1.00

2% (0.18) (1.00) 33 (0.18) (1.00)

g 064 042 100 jq 0.64 042 L.0O
0.38) (0.22) (1.00) 0.38) (0.22) (1.00)
(Example VII) (Example VIII)

No. 87 38 39 No. 45 46 47
1.00 1.00

37 (1.00) 45 (1.00)

0.18 © 1.00 0.29  1.00

38 (018) (1.00) 46 (0.20) (1.00)

9 013 018 1.00 g 024 - 040 LOO
©.1) (©.11) (1.00) ©.13) (0.27) (1.00)
(Example IX) (Example X)

No. 48 49 50 No. 55 56 57
1.00 ' 1.00

48 (1.00) 55 (1.00)

0.22  1.00 0.44 1.0

49 (0.18) (1.00) 57 (0.22) (1.00)

s 0.38 042 1.00 5 027 0.3  1.00
0.24) (0.3)) (1.00) ©1il) (©.29) (1.00)

t The. values in parentheses are those for M=1.3.
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Example I Example II Example V
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Example I Example IV
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Fig. 3-a Detailed maps for examples 1 to V in table 2

Example VI : Example VI Example X
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X\ Dam
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’-" ) %.
RUINS OF ) HIRAYU—SPA o
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~MINE 7\ N, ) HIRAYU—FALL
-~ Id

Example Vil

ATOTSU-R.

Fig, 3-b Detailed maps for examples VI to X in table 2
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Generic relationships among samples of river
sediments with the aid of concentration correla-
tion matrix. Toshiyasu Kisa, Kikuo TERADA, Taka-
haru Honjo, Ken MaTtsumoro and Kiyoshi AMENO
(Department of Chemistry, Faculty of Science, Kana-
zawa University, 1-1, Marunouchi, Kanazawa-shi,
Ishikawa)

Chemical analyses of geochemical or environmental
samples get useful when generic relationships among
the samples are discovered, as the latters tell the
mechanism participating in the flow of a stream as well
as the transfer of materials in the environment.

The present study concerns the river bottom sedi-
ments for ‘which a technique of the concentration

correlation matrix is applied to discover the origin of

various trace elements. :

The investigators collected the river-sediment sampl-
es from the rivers running through the mountains of
the middle Japan area. The water-suspended materials
of the samples were submitted to the chemical analyses
for ten elements, Cu, Pb, Zn, Cd, Nj, Co, Bi, Ag,
As, and Sb. Experimental data based on 53 samples
of river-sediments are presented. Among ten examples
eight show the relatively high generic correlations
between the samples at the confluence of the main
course of the river and the feeders. Relatively low
correlations found in the other two examples could be
interpreted in terms of the geographical and geological
reasons. )

(Received July 1, 1974)
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