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Abstract

Eight trace elements (As, Ba, Cr, Ga, Pb, S, Th, V) compositions of the
three granitic bodies (Inutagiri, Otagiri and Nakatagiri), which comprise
the Otagiri Granites in the Ina district of the Ryoke Metamorphic Belt,
were determined using X-ray fluorescence spectrometer at Fukuoka
University. Rare earth elements (REE: La, Ce, Eu, Tb, Yb, Lu) and trace
elements (Cs, Hf, Ta, U) compositions of some samples of the the Otagiri
Granites and Ichida Granite intruded by the Nakatagiri granitic body
also were determined by instrumental neutron activation analysis at
Ehime University. As for major and trace elements (Yuhara, 1994), there
is defference between variations trends of some trace elements of the three
granitic bodies in Harker’s diagrams. C-1 chondrite-normalized REE
patterns of the Otagiri Granites and Ichida Granite are enriched in LREE,
and depleted in HREE. The Ichida Granite shows no Eu anomaly, whereas
the Otagiri Granites show negative Eu anomaly.

Key Words: Otagiri Granites, Ichida Granite, trace element, rare earth element,
Ryoke metamorphic belt.
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Fig.1. Geological map of the area around the Kiso Mountain area (after Yuhara and Kagami, 2006).

M.T.L.: Median Tectonic Line, L.S.T.L.: Itoigawa-Shizuoka Tectonic Line.
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Table 1. Trace element concentrations of the Otagiri Granites.

Inutagiri Granitic body

Sample No. INU-14 INU-10 KU-37 KU-31 FU-54 INU-19 INU-21
SiO,(wt.%)* 70.57 71.01 71.59 71.79 72.55 72.75 72.81
As(ppm) <4 n.d. n.d. n.d. <4 <4 n.d.
Ba 824 791 567 590 629 464 592
Cr 7 7 5 6 9 5 7
Ga 19 18 20 19 19 20 20
Pb 23 26 24 27 26 26 24
S n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Th 19 23 21 19 20 15 20
v 21 19 16 14 16 12 18

Otagiri Granitic body

Sample No. INU-16 INU-20 KU-30 INU-02 KU-01 OT-01 KIR-14
SiO,(wt.%)* 72.90 73.13 73.26 73.72 66.19 67.64 67.64
As(ppm) n.d. <4 n.d. 4 n.d. n.d. n.d.
Ba 537 596 447 334 740 1014 603
Cr 4 6 7 4 4 5 8
Ga 19 19 18 19 22 22 19
Pb 25 25 28 24 13 14 15
S n.d. n.d. n.d. nd. n.d. n.d. 39
Th 18 20 15 16 4 5 <4
A" 14 15 12 16 16 25 34

Sample No. OT-88 KIR-04 KU-02 TE-10 HI-01 KU-93 KU-90

SiO,(wt.%)* 67.90 68.88 71.44 71.65 71.78 72.77 73.10
As(ppm) nd. <4 <4 n.d. n.d. <4 n.d.
Ba 828 629 1174 832 758 928 851

Cr 6 6 7 3 5 5 6
Ga 22 22 20 22 24 20 20

Pb 13 16 18 17 19 20 23

S n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Th 4 5 12 5 7 7 7

A" 20 21 15 13 11 9 9

Sample No. KIR-09 KU-64 TE-15 TE-09 OT-68 KU-03 KIR-01

SiO,(wt.%)* 73.12 73.39 73.52 73.82 74.28 74.72 74.89
As(ppm) <4 n.d. <4 n.d. n.d. <4 <4
Ba 785 1096 1089 907 458 351 865

Cr 3 5 5 6 3 4 3
Ga 21 20 20 20 23 22 17

Pb 27 23 21 26 23 21 27

S n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Th 6 10 8 14 4 4 5

v 9 16 11 1 5 7 5

*: reported by Yuhara (1994) and Yuhara and Kagami (1996), n.d.: not detected.
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Table 1. (Continued)

Nakatagirii Granitic body

Sample No. NAK-53 NAK-07 NAK-06 NAK-03 NAK-50 NAK-02 NAK-01
Si0,(wt.%)* 72.39 73.22 73.37 73.40 73.68 73.81 73.87
As(ppm) <4 n.d. n.d. <4 n.d. n.d. <4
Ba 1425 515 974 596 956 779 808
Cr <3 4 <3 <3 7 5 6
Ga 20 20 21 19 18 18 17
Pb 19 24 26 27 28 27 27
S n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Th 10 8 11 9 14 13 13
\" 13 11 8 8 11 10 16

Dyke

Sample No. NAK-52 NAK-49 NAK-46 NAK-54 OT-10 NE-10 NE-04
Si0,(wt.%)* 73.90 74.19 74.27 74.73 64.81 68.24 69.26
As(ppm) n.d. <4 <4 <4 n.d. n.d. n.d.
Ba 1498 1076 756 1184 568 755 636
Cr 3 7 4 13 17 3 8
Ga 19 18 18 17 22 23 21
Pb 20 28 27 26 13 16 10
S nd. n.d. n.d. nd. 306 n.d. nd.
Th 10 13 12 13 5 4 6
A% 11 14 12 13 49 21 34

Sample No. KU-53 KU-18 OH-01 KO-05
Si0,(wt.%)* 73.95 74.08 7421 7422
As(ppm) n.d. n.d. n.d. n.d.

Ba 751 787 487 999
Cr 5 5 5 6
Ga 14 20 20 18
Pb 39 25 26 30
S n.d. n.d. n.d. n.d.
Th 15 7 7 5
\" 11 8 8 10

*: reported by Yuhara (1994), n.d.: not detected.
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Table 2. Whole-rock rare earth element compositions of the Otagiri Granites and

Ichida Granite.

Sample No.  INU-20 KU-93 NAK-50 OSI-03
Cs(ppm) 6.88 2.96 0.68 1.88
La 4251 30.94 37.79 27.01
Ce 86.48 62.62 76.18 53.93
Nd* 35.1 25.1 31.7 223
Sm* 6.47 5.10 6.36 401
Eu 0.74 1.03 0.67 1.16
Tb 0.65 0.88 0.94 0.50
Yb 122 2.17 1.77 126
Lu 0.15 0.28 0.21 0.20
Hf 4.54 434 3.05 3.64
Ta 345 3.10 2.18 0.76
U 224 0.80 147 0.79

*: determined by isotope dilution method (Yuhara, 1994 ; Yuhara and

Kagami, 2006).
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Fig.3. Chondrite-normalized REE abundances of the Otagiri
Granites and Ichida Granite. Normalization value by
Anders and Grevesse (1989). Symbols are the same
as those in Figure 2. Grey lines indicate patterns of
granitic rocks in the Ryoke metamorphic belt (Ishihara
and Wu, 2001; Kutsukake, 2002; Ishihara, 2003; Ishihara
and Chappell, 2007; Yuhara, 2008, 2011b).
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