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Whole rock composition of Shibisan Granodiorites,
northwestern Kagoshima prefecture
Hironao SHINJOE and Tomoaki SUMII

Abstract
Whole rock major and trace element compositions analyzed by XRF and INAA are
reported for granodiorite samples from Shibisan body, northwestern Kagoshima
prefecture. Shibisan granodiorite body, one of the member of the Middle Miocene
granitic rocks in the Outer Zone of southwest Japan, has been classified to I-type
granite. Characteristics of whole rock composition of the Shibisan granodiorite are
discussed in comparison with those of Outer Zone granitic rocks in Kyushu. Variations

of the whole rock composition within the pluton are also described briefly.
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Figure 1 Sketch map showing sample localities and the distribution of the lithological classifi-
cation of Shibisan granodiorite body (modified from Yamamoto et al. 1988). Index
map of the distribution of middle Miocene igneous rocks in Kyushu (modified from
Hamazaki et al., 1997) are shown in the box. UYTL, Usuki Yatsushiro Tectonic Line.
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Table 2 Major and trace element compositions of the Shibisangranodiorites.

Sample code SBS1A SBS1B SBS2A SBS2B SBS2C SBS3 SBS4 SBS5 SBS6 SBS7
(Wt. %)

SiO, 68.80 6736 6754 67.82 68.80 68.15 6842 67.23 67.56 67.67
TiO, 0.65 0.75 0.61 0.59 0.60 0.61 0.56 0.71 0.70 0.71
AlLO, 15.09 1545 1533 1532 14.75 1511 1549 1540 15.14 1542
*Fe,0, 4.70 5.59 441 4.33 4.30 4.28 411 5.39 5.37 5.11
MnO 0.08 0.10 0.09 0.08 0.08 0.07 0.08 0.10 0.10 0.09
MgO 1.21 1.42 1.17 1.14 1.13 1.11 1.01 1.36 1.38 1.30
CaO 2.38 2.58 2.88 2.89 2.71 2.96 2.36 2.76 2.77 2.71
Na,O 3.05 3.05 3.29 3.34 3.09 3.26 3.22 3.07 3.04 3.19
K,O 4.22 4.00 4.79 4.70 4.74 4.36 4.98 4.06 3.97 4.05
PO, 0.20 0.22 0.18 0.17 0.17 0.18 0.18 0.23 0.23 0.24
Total 100.37 100.52 100.27 100.39 100.39 100.08 100.40 100.29 100.26 100.48
(ppm)

Sc 9.2 11.1 8.4 9.1 9.5 9.1 9.4 11.5 9.9 9.8
\% 54 64 49 50 46 47 45 58 57 54
Cr 18.0 20.8 7.8 8.9 8.1 8.6 8.6 20.3 20.0 14.6
Co 8.4 9.7 6.6 74 8.0 7.7 7.7 9.6 10.1 8.6
Ni 10.2 9.7 4.7 4.8 39 4.8 5.2 9.1 11.8 9.3
Zn 64 69 56 56 54 52 52 74 70 65
Ga 18.8 20.6 18.2 18.0 17.6 18.5 17.8 20.1 19.4 19.3
Rb 193 188 205 208 206 197 196 177 174 192
Sr 207 218 237 234 213 221 242 230 221 223
Y 30.5 31.6 29.2 29.5 26.7 29.2 29.4 30.8 29.7 29.9
Zr 216 243 226 226 198 231 190 222 225 229
Nb 42.5 46.0 42.4 42.4 43.0 42.4 37.7 43.8 43.6 45.1
Ba 714 668 1127 969 707 602 1276 769 735 704
Pb 26.1 25.1 17.5 18.3 19.1 17.4 185 210 23.8 238
Th 19.6 19.0 19.2 22.5 15.0 22.5 19.0 18.0 18.9 19.3
U 1.98 2.94 4.24 3.60 4.69 2.50
Ta 3.34 3.39 3.79 3.46 3.29 2.99
Hf 5.76 5.52 4.80 5.97 5.60 5.32
Cs 7.68 8.28 8.67 10.04 8.77 8.24
Sh 0.36 0.60 0.77 0.46 0.41 0.29
As 3.84 547 3.82 9.44 n.d. 2.05
La 54.4 56.0 48.5 55.9 48.0 50.9
Ce 98.5 91.2 81.1 1025 101.2 89.6
Nd 37.2 30.8 28.4 40.7 39.0 38.1
Sm 6.22 5.98 5.49 7.12 6.64 6.41
Eu 1.24 1.20 1.29 1.41 1.31 1.16
Th 1.05 0.97 0.92 1.13 1.06 0.90
Yb 2.76 2.82 2.67 3.30 2.38 2.87
Lu 0.40 0.48 0.46 0.54 0.46 0.46
*total Fe as Fe,0,
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Figure 2 Harker variation diagrams for the major element compositions of the
granodiorites in the Shibisan body. Previously reported data of Shibisan
body (Oba, 1962; Yamamoto et al., 1988) and those of Outer Zone gra-
nitic rocks in Kyushu compiled by Shinjoe and Sumii (2003) are also
plotted for comparison. FeO ™, total Fe as FeO.
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Figure 3 Plots of (a) K,0 versus FeO*/Ca0 , (b) K,O versus Ba of

the Shibisan granodiorites.
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Figure 4 Plot of SiO, versus FeO*/CaO ratio of the Shibisan granodiorites. Symbols
are the same as those in Figure 2.
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Figure 5 Plots of rare earth elements of the Shibisan granodiorites normalized to

C1 chondrite composition.
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