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HOSOI Jun and FURUSAWA Akira (2023) Daisen-Kurayoshi tephra in fluvial terrace deposits along the
Kuji River in northern Ibaraki Prefecture, Japan. Bulletin of the Geological Survey of Japan, vol. 74 (4), p.
167-178, 7 figs, 1 table and 1 Appendix.

Abstract: The Kuji River, which flows from southern Fukushima Prefecture to northern Ibaraki Prefecture,
traverses the northern Kanto Mountains and the northeastern Kanto Plain. The ages of terraces along the
Kuji River provide information on the uplift of the northern Kanto Mountains and the difference in the
amount of tectonic uplift between the mountains and the plain. In this study, we newly discovered Daisen-
Kurayoshi tephra (DKP) in a fluvial terrace deposit at Minamitage, Daigo Town. The tephra retains volcanic
glass, whose refractive index, major chemical composition, and petrological characteristics are consistent
with reported data for DKP tephra. Based on the terrace age and the height difference between the present
riverbed and the terrace surfaces, it is possible to compare the terraces along the Kuji River in the northern
Kanto Mountains and in the Kanto Plain (eastern Urizura Hills). The results suggest that there has been no
significant difference in tectonic uplift between these regions for at least the last 60,000 years.

Keywords:Daisen-Kurayoshi tephra, volcanic glass, refractive index, major composition, river terrace,
Kuji River, Kanto Plain, Kanto Mountains, Abukuma Mountains
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Fig.1 Geographic map features the slope around Kuji River created by using the
Geospatical Information Authority of Japan (GSI) Tiles collection of the GSI.
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Fig. 2 Geographic map around the Minamitage, upper Kuji River, created by overlaying a slope map of
the GSI Tile Collection on a topographic map of the GSI map. Cross-section with 1:4 aspect ratio
also shown in the lower left. Solid star indicates the location of the DKP tephra discovery.
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Fig. 3 Photograph and columnar section of the terrace deposits. *Newly found tephra.
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Fig. 4 Refractive index of volcanic glass of newly found tephra
in this study.
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Table 1 Major element contents of volcanic glass in DKP tephra found in this study. S.D. = standard deviation.

211212-3 (DKP)

point No.
Sio,

S.D.

Average

14
70.47

13

70.18

12
71.14

10
71.76

0.68

71.02

70.87 SiO,

72.17

70.99

71.53 70.74 69.73 70.08 71.33 71.29 71.70

71.28

0.05
0.23

0.26
13.71

026 TiO,
1354 AlO,

33

0.
13.93

0.26
14.01

0.33
13.39

0.23
13.62

0.22
13.39

0.23
13.65

0.29
13.63

0.26
14.02

0.28
13.51

0.35
13.95

0.21 0.19 0.29
13.64 13.91

13.99

0.16
13.52

60 FeO

1
0
0
1
3

- i)

0.1

62

2.
95.71

261 K,0

95.16

56

2.
95.77

2.46
95.39

2.73
95.19

2.78
96.82

2.68
95.94

2.68
95.87

2.67
96.09

2.47
96.35

2.63
95.69

2.60
95.54

2.40
94.79

2.68
95.44

2.66
96.46

69

2.
95.08

Total

S.D.

Average

point No.
Sio,
TiO,
Al,O3

1
0.06
0.24

0.5

74.20

74.73 73.57 73.58 7447 SiO,

74.54

74.16 74.12 73.56 73.35 74.54 73.99 74.62 74.05 74.80

74.97

0.27
14.33

027 TiO,
1423 ALO,

0.34
14.55

0.27
14.69

0.35
14.07

0.24

14.07

0.23
13.96

0.24
14.24

0.30
1418

0.27

14.55

0.29
14.12

0.37
14.60

0.22 0.20 0.31
14.29 14.67

14.50

0.17
14.22

0.15
0.06
0.07
0.12
0.10

1.82
0.07
0.44
1.95
417

1.68 FeO
0.00 MnO
0.44 MgO
2.06 Ca0
410 Na,0
2.74 K,0

1.84 1.85 1.93 1.75 1.79 1.68 2.03 1.78 1.89 1.69 212 1.99
0.14 0.06 0.05 0.10 0.03 0.07 0.13 0.00 0.09 0.00 0.05 0.22
0.45 0.55 0.50 0.46 0.54 0.50 0.43 0.43 0.32 0.38 0.44 0.45
1.98 2.04 217 1.89 2.10 1.80 1.88 1.86 1.81 1.84 2.02 2.08
417 443 431 4.10 417 4.07 4.21 416 417 4.08 4.26 411
100.00

1.77
0.10
0.29
1.96
424

159
0.00
0.37
182
404

FeO
MnO
MgO
Ca0l
Na,O
K,0

0.1

2.74
100.00

67

2.
100.00

2.58
100.00

2.87
100.00

2.87

100.00

2.79
100.00

2.80
100.00

2.78
100.00

2.56
100.00

2.75
100.00

2.72
100.00

2.53
100.00

2.81

100.00

2.76
100.00

2.83
100.00

Total
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Fig. 7 Longitudinal section of present riverbed and fluvial terraces around the middle to upper reaches of the Kuji River.
Terrace surface names around the Koiwai are from Sakamoto and Unosawa (1976).
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