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Abstract : Hydrogeochemical study on uranium has been made for the river water samples and
sedimentary rocks collected in Nakamaruke area, Sekikawa Village, Iwafune District, Niigata
Prefecture.

The qualities of river water samples in this area were the non-carbonate alkaline type.
Uranium contents of the river water samples are less than 0.1 ppb, which is lower than those of
other mineralized areas. The ratio of uranium in water to that in ore is less than 10-°. Since the
contents of phosphate and fluoride ions in the river water samples were low, both ions were
hardly adopted as the indices of uranium ore in this area, even though the fluoride ion content
showed a good correlation with the uranium content. Therefore it is concluded that the uranium
in stream water is the best indicator for uranium occurrence in this area.

From the outcrop, the columnar specimens of sedimentary rocks were collected. Most of
them were medium arkose sandstone, tuffaceous sandstone and coarse arkose sandstone. The
highest uranium content in the medium arkose sandstone was 89 ppm. Among the specimens,
uranium content shows a good correlation with the P,Os content, which suggests that uranium
has been concentrated in apatite. Because the coarse arkose sandstone collected from the lower
part of the column shows a little enrichment of uranium, uranium may have moved downward
during the period of diagenesis after sedimentation.

The 2*4U/?**U activity ratios in the samples from the upper part of the column were less
than 1.0, while those from the lower part of the column were more than 1.0. This result also
suggests that uranium moved downward from the upper horizon and reconcentrated again in the

lower horizon.
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Table 1 Grain size distribution and analyzed samples from column at Nakamaruke outcrop.

*\i&ﬁﬂ‘g (%)

HAE g=] il ) —13 \ —‘1

A very fine s.s. - | - | - | {100.

B tuffaceous siltstone [30.2]1 13.1 | 9.5 | [ 47.2

C medium s.s. 4.3 | 5.0 | 8.6 | 182.1

D medium arkose s.s. - | - | - | 100,

D-1 medium arkose s.s. - | - | | 1100,

D-2 medium arkose s.s. - | - | - | 1100.

E-1 tuffaceous siltstone - | - | - | 1100.

E-2  tuffaceous fine s.s. - | - | - | 1100.

E-3  tuffaceous fine s.s. - | - | - | {100.

F-0  coarse arkose s.s - | 1.6 | 6.6 | 1 91.8 [ bulk]
F-1 coarse arkose s.s 1.0 | 87 1 20.2z ) {70.1

F-2  coarse arkose s.s [11.8]] 6.4 | 16.2 | | 65.6

G coarse arkose s.s - | 4.1 1 10.2 | [ 85.7 [ bulk
H coarse arkose S§.8 - | 8.5 | 16.3 | {75.2 [ bulk

sandstone
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Table 2 Qualities of river water samples in Nakamaruke area.

BoR PHRHMRICE T BE)NKDOKE

) MR KB Sl HCO, F Cl SO, Na K Ca Mg tFe Mn SO, PO, U

No [ =
I/m  °C uS/cm mg/1 mg/1 g/l

1 83111004 BRI Lo 80* 10.2 67.6 7.0 12.8  0.02 8.1 8.97 6.93 1.62 3.23 1.40 0.04 <0.1 9.3 <0.01 0.09
2 83111005 BRI T 160 10.6 68.5 7.0 12.8  0.03 8.9 8.97 6.56 1.16 3.3 1.37 0.04 <0.1 9.3  0.01 0.07
3 86111206 B X 4 7 ¥R 8 9.4 649 6.6 95 0.04 9.8 5.34 58 1.2 3.04 1.19 003 <0.1 7.0  0.02 0.10
4 83L11104 R FE WA 150 10.6 75.8 6.9 13.2 0.01 1.0 4.26 6.78 1.30 3.61 1.27 0.02 <0.1 10.6  0.02 <0.01
5 83111103 A& # Fk 200 10.6 74.6 6.8 12.2 <0.01 13.3 3.14 6.9 1.29 3.37 1.27 0.04 <0.1 10.1  0.02 <0.01
6 83111102 HE HoE WA 120 10.8 72.4 65 9.5 <0.01 13.1 3.5 7.14 1.64 2.65 1.27 0.06 <0.1 10.6  0.03 <0.01
7 83111001 A #E A 12 10.6 63.7 6.0 6.1 <0.0l 1.6 3.24 6.70 1.00 1.79 1.16 0.0l <0.I 8.9 0.0l 0.02
§ 83111002 A A WA 250 107 61.3 6.5 7.3 <0.01 12.3 2.48 7.40 0.80 1.76 0.89 0.01 <0.1 11.9 0.0 0.02
9 83111003 HA Ak KA 200 10.8 60.6 6.5 7.9 <0.01 1.7 3.67 7.73 0.98 1.55 0.8 0.0l <0.1 1.9 <0.01 0.04
9a 83111201 R #H A 300 105 69.4 6.5 6.1 <0.01 10.4 4.26 6.8 1.05 1.63 0.8 0.04 <0.1 9.4  0.02 0.04
10 83111202 HE: Hhll Ak 350  10.6 65.4 6.0 3.4 <0.01 1.5 4.59 6.15 1.15 1.16 0.77 0.08 <0.1 9.1 <0.01 0.03
11 83111203 B Hhill Rk 700 105 76.3 5.8 1.0 0.0l 11.5 5.49 5.92 1.3 0.91 0.75 0.04 <0.1 82 0.0 0.03
12 83111105 7 MR %7 3 1.3 80.0 7.0 17.5 <0.01 10.3 4.90 7.21 1.4 4.47 1.27 0.03 <0.1 1.1 <0.01 0.02
13 83111204 & MR % 2 107 84.7 6.5 88  0.03 10.5 5.65 6.61 1.14 350 1.32 0.02 <0.1 7.5 0.0l 0.02
14 83111205 FE BRI %3 3¢ 104 73.0 6.5 6.7 0.0l 9.8 6.18 6.8 1.25 2.40 1.73 0.03 <0.1 6.3 <0.01 0.08
15 83111301 %Il Rk 600 104 61.0 5.6 0.6 <0.0l 12.3 570 6.44 0.88 1.03 1.10 0.03 <0.1 9.3  0.03 0.02

t.Fe : total Fe

% Im?/m
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Table 3 Chemical compositions of column samples at Nakamaruke outcrop.

A B (B) C D D-1 D-2 E-1 E-2 E-3 F-0 (F-0) F-1 F-2 (F-2) G (G) H (H)
—3¢ bulk —3¢ bulk bulk
(%)
Al,O, |18.78 18.38 20.82 11.05 15.42 14.81 13.41 17.39 18.92 16.54 12.27 12.40 15.43 15.29 11.73 20.10 20.47 18.24 17.42
TiO, 0.41 0.51 0.27 0.43 0.35 0.35 0.30 0.33 0.39 0.42 0.43 0.43 0.43 0.38 0.31 0.37 0.38 0.36 0.36
Fe, 05 5.37 3.65 3.19 5.59 2.02 2.25 2.15 7.77 4.17 4.33 3.25 3.08 2.89 2.29 17.38 5.45 5.08 2.68 2.48
MnO 0.01 0.01 0.00 0.02 0.02 0.02 0.02 0.03 0.16 0.07 0.03 0.03 0.05 4.03 0.03 0.02 0.02 0.02 0.02
MgO 2.48 2.38 2.79 0.96 0.88 0.79 0.70 1.62 2.08 1.55 0.97 0.92 1.00 0.83 0.53 0.56 0.55 0.70 0.69
Ca0 0.02 0.03 0.01 0.10 4.07 4.45 4.52 0.69 0.04 0.05 0.20 0.17 0.58 0.49 0.33 0.04 0.04 0.04 0.04
Na,O 0.05 0.09 0.07 0.28 1.42 1.47 1.48 0.23 0.15 0.26 0.79 0.77 ~ 1.48 1.50 1.08 0.32 0.33 0.36 0.32
K,0 1.05 0.99 0.32 3.91 3.53 3.68 4.75 2.18 2.16 2.93 5.54 6.11 4.97 4.60 4.05 3.47 3.50 4.41 4.42
P05 0.09 0.07 0.05 0.25 3.80 3.98 4.03 3.00 1.01 0.72 0.32 0.30 0.60 0.40 1.20 0.32 0.30 0.12 0.11
(ppm)
Zn 39.4 30.4 20.0 37.6 52.7 49.6 61.7 59.8 104. 79.7  113. 109. 119. 60.3 80.3 38.8 38.0 36.0 34.7
Pb 0.0 0.0 0.0 35.7 28.3 24.9 20.2 44.1 42.3 16.2 2.8 7.9 10.8 2.7 20.6 7.4 1.1 5.3 7.0
Co 0.6 0.8 1.0 1.1 4.2 2.5 3.8 4.2 20.9 23.0 4.1 5.1 11.5 4.0 0.0 0.6 2.0 3.9 1.7
Ni 14.2 9.4 6.4 4.7 12.8 13.1 16.0 10.5 21.2 11.7 19.7 18.1 22.8 10.6 3.1 5.9 5.5 7.7 7.1
Cr 30.4 24.7 12.1 38.8 26.8 27.5 30.3 25.9 37.7 35.6 38.1 37.6 33.6 32.8 43.0 34.8 33.8 40.4 39.9
\% 67.6 48.2 33.1 43.3 35.3 31.6 31.5 4.1 49.7 71.6 53.7 51.1 47.8 38.2 89.8 53.5 51.6 39.5 38.1
Cu 2.6 2.6 0.1 9.8 10.2 9.6 8.1 7.0 17.8 14.7 16.5 13.2 7.5 1.6 22.4 3.7 2.2 1.8 1.9
Sr 6.1 9.7 2.6 55.4  110. 131. 125. 30.0 73.0 37.4  110. 126. 121. 147. 165. 94.1 112. 112. 107.
Ba 50.8 77.4 19.2  332. 309. 358. 402. 211. 204. 249. 512. 657. 503. 479. 405. 436. 543. 668. 679.
U 4.48 11.5 5.65 16.9 88.9 84.8 78.1 35.3 13.2 16.1 7.40 7.80 8.44 11.0 23.7 22.0 21.8 10.2 8.03
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Table 4 Correlation coefficients amongs chemical components of columm samples.

(n=19, in 95% confidence)
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