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Abstract : Major element geochemistry and mineral chemistry of granitic rocks in
Awaji Island, Inner Zone of Southwest Japan, were investigated by using XRF and
EPMA.

Granitic rocks in Awaji Island are divided into eleven bodies and also classified
into three age groups (Granitic Rocks I, II and III), based on their petrographic
characters and intrusive relations.

Bulk chemical compositions of these rocks represent linear trends on the
Harker’s diagram. In detail, the Granitic Rocks I has broad range of SiO, content,
while Granitic Rocks II and III have relatively higher SiO, contents.

Chemical compositions of plagioclase, biotite and hornblende are similar to
those reported from granitic rocks of Ryoke and Sanyo Belt in Chubu and Chugoku
districts: The mineral compositions are strongly related to bulk chemical composi-
tions, indicating bulk chemical constraints on mineral compositions.

Solidus pressures of the Granitic Rocks II were estimated from hornblende
geobarometry. The Granitic Rocks II are massive hornblende-biotite granodiorite,
located to the south (Sumoto Granodiorite) and north (Nojima Granodiorite) of the
Granitic Rocks I. The result of geobarometry indicates that the ranges of solidus
pressures of the Sumoto and Nojima Granodiorites overlap with each other. This
result supports a conclusion drawn from geological features that these two granodior-
ite masses were emplaced at a similar level.

The Granitic Rocks I are mylonitized granites, so called Older Ryoke Granites,
which suggest deeper facies of the Ryoke Belt. The field relations combined with
mineralogical studies suggest an anticlinal structure of the granitic rocks in Awaji
Island, in which deeper facies at the central part sandwiched by shallower facies in
the south and north.

6 11LERIERg a3, K& SOV —7 (TR

A, I, IDicFeHLNTWE, 25 bEERIE,

REBOETOREEROIRENLHEHCO>WT, & = —KET, #EEHI, I, I&fLT—20
B DO ERSCFRR R U R & D ER LR
BRE L7z, REBOERAERIE, SAHEOEARIR

72 B

Keywords : Awaji Island, Ryoke Belt, Sanyo Belt, granite,

plagioclase, biotite, hornblende, hornblende geobarometer,
* HEER geochemistry

— 923 —




® Osaka

Harima-Nada
Osaka-Wan

Vv vy vy

Rhyolites

Foliated Granites
Izumi Group Mesozoic to Paleozoic

Sediments
D Quaternary and Tertiary Massive Granites Sambagawa Metamorphics

6
(

Tokushima @
Py

Fig. 1 Simplified geologic map of pre-Tertiary basement rocks in Awaji Island and its vicinities.
Compiled after Hirokawa et al. (1973), Tanaka et al. (1982), Masaoka (1982), Tsukuda ef al. (1982), Tsukuda
et al. (1985), Sangawa et al. (1983), Itihara et al. (1986), Mizuno et al. (1990) and Takahashi et al. (1992).
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Fig. 2 Geologic map of pre-Tertiary basement rocks in Awaji Island, with locations of samples studied.
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Table 1 Representative whole rock chemical compositions of Granitic Rocks I, II and IIL
SO : Shio Granite, TS : Tsushigawa Granite, ST : Shizuki Tonalite, Stb : Shizuki Tonalite basic facies, NGd : Nojima Granodiorite, SGd :
Sumoto Granodiorite, TG : Tosanji Granite, SG : Senzan Granite, KG : Kagaribayama Granite, IG : Iwaya Granite, FG : Fine-grained Granite.

Granitic Rocks I Granitic Rocks II Granitic Rocks I1I

Rock type NY TS T8 ST ST STb EGd NGd NGd SGd SGd KG IG TG SG FG

Sample No. R57687 R47309 R57688 R4T310A R57689 Aw373 R5769 | 47311 . Aw352 Aw221 R57696 ;{ Awl06 R47314 R47315 R57698 Aw630
Si02 72.49 71.13 70.36 64.83 67.69 62.65 76.22 | 66.45 69.95 72.52 72.66 | 75.68 72.39 73.63 73.27 173.97
Ti02 0.29 0.23 0.26 0.46 0.55 0.73 0.10 0.56 0.42 0.28 0.28 0.13 0.17 0.20 0.24 0.18
Al203 14.41 14.78 15.92 17.64 15.43 16.31 13.08 | 15.48 14.79 14.33 14.20 | 13.64 14.30 13.34 14.27 13.78
FeOt 2.32  2.49 2.50 4.24 4.22 6.79 1.53 4.94 3.70 2.84 2.87 1.46 2.06 2.18 2.51 2.01
MnO 0.04 0.04 0.04 0.07 0.07 0.12 0.04 0.08 0.07 0.05 0.06 0.04 0.04 0.05 0.06 0.05
Mg0 0.47 0.32 0.2% 0.94 1.18 1.59 0.08 1.18 0.90 0.62 0.63 0.21 0.24 0.30 0.47 0.26
Ca0 2.29 2.61 3.10 5.29 4.10 5.39 1.25 4.20 3.32 2.69 2.71 .61 2.19 1.70 2.09 1.74
Naz20 2.91  3.32 3.85 3.97 8.88 3.17 3.82 3.55 3.58 8.51 3.76 3.40  3.90 3.50 3.31 3.38
K20 4.50 4.00 3.30 1.86 2.21 1.61 3.92 2.54  2.92 2.85 2.77 4.11 3.45 3.83 3.48 3.86
P20s 0.07 0.05 0.05 0.10 0.13 0.19 0.02 0.12 0.10 0.07 0.07 0.03 0.04 0.05 0.06 0.05
Ig. loss 0.40 0.48 0.69 0.71 0.50 0.98 0.21 0.63 0.32 0.60 0.48 0.45 0.60 0.00 0.73 0.67
Total 100.19 99.45 100.32 100.11 99.66 99.53 100.27 | 99.73 100.07 100.36 100.49 |100.76 99.38 98.78 100.49 99.95

FeOt:total Fe as Fez203
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Table 2 Representative chemical compositions of biotite in Granitic Rocks I, II and III. Abbreviations are the same as those in Table 1.

Granitic Rocks I Granitic Rocks 11 Granitic Rocks 1II
Rock type S0 TS TS STb ST EGd SGd SGd NGd NGd KG 16 TG SG FG
Sample No. R57687 R47308 R57688 Aw373 R4T310A R57692 | Aw221 Aw223 R47311 AW352| Awl06 R47814 R47315 R57698 Aw630
Si02 35.42 34.80 84.77 34.67 34.85 28.94 | 34.33 35.11 34.75 35.10( 33.43 33.84 34.42 34.36 34.93
Ti02 3.14 3.67 3.32 3.03 4.31 2.38 3.13 3.09 3.83 4.14| 2.65 3.15 3.34 3.34 .61
Al203 15.89 14.51 14.77 15.37 14.49 14.66 | 14.35 14.21 14.18 13.66| 17.16 13.84 18.86 16.72 14.39
FeOt 25.78 29.79 30.29 25.97 26.66 32.74 | 27.60 27.19 26.32 26.79| 27.42 31.20 29.21 27.69 28.24
MnO 0.43 0.47 0.39 0.44 0.29 0.88 0.47 0.43 0.31 0.27{ 0.81 0.64 0.56 0.69 0.71
Mg0 6.25 4.23 2.99 6.78 6.21 1.98 6.87 6.32 6.71 6.65| 4.41 3.79 475 5.67 5.65
Ca0 0.04 0.03 0.03 0.03 0.03 0.03 0.04 0.01 0.01 0.01] 0.0f ©0.08 0.02 0.15 0.02
Naz20 0.10 0.11 0.03 0.10 0.09 0.05 0.16 0.11 0.26 0.17| 0.08 0.04 0.11 0.06 0.04
K20 9.22 9.23 9.58 8.54 8.95 8.73 8.99 9.18 9.13 9.13; 9.10 8.61 8.73 8.08 9.45
Total 96.27 96.84 96,17 94.93 95.88 95.39 | 95.94 95.65 95.50 95.92{ 95.07 95,19 95.00 96.76 95.04
Cations per 22 oxygens

Si 5.529 5.531 5.586 5.494 5.499 5.568 | 5.458 5.578 5.513 5.551( 5.357 5.523 5.566 5.367 5.63%
ALY 2.471 2.469 2.414 2.506 2.501 2.432 | 2.542 2.422 2.487 2.449| 2.643 2.477 2.434 2.633 2.368
AY! 0.451 0.250 0.384 0.364 0.194 0.402 | 0.146 0.239 0.164 0.096( 0.600 0.186 0.208 0.445 0.366
Ti 0.368 0.439 0.401 0.360 0.511 0.294 | 0.375 0.369 0.457 0.492| 0.319 0.387 0.406 0.392 0.195
Fe 3.367 3.959 4.070 3.441 3.519 4.491 { 3.670 3.612 3.491 3.543| 3.676 4.259 3.950 3.616 3.808
Mn 0.056 0.063 0.053 0.059 0.038 0.122 | 0.063 0.057 0.041 0.036( 0.110 0.088 0.077 0.091 0.097
Mg 1.455 1.002 0.715 1.602 1.461 0.485 | 1.628 1.498 1.587 1.567] 1.053 0.992 1.146 1.319 1.358
Ca 0.007 0.006 0.005 0.005 0.005 0.006 | 0.006 0.001 0.001 0.002| 0.002 0.014 0.004 0.025 0.003
Na 0.030 0.035 0.010 0.031 0.027 0.017 | 0.050 0.034 0.079 0.053| 0.025 0.014 0.033 0.017 0.013
K 1.836 1.871 1.964 1.727 1.801 1.826 | 1.824 1.859 1.847 1.842| 1.860 1.793 1.801 1.610 1.943
Total 15.570 15.625 15.602 15.589 15.556 15.648 ) 15.762 15.669 15.667 15 631 ]15. 645 15 733 15.625 15.515 15,783
FeQt:total Fe as Fe0
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Fig. 9 Relationship between Mg/(Mg+Fe+Mn) of biotite and MgO/(MgO+FeO*+MnO)
of whole rock (molar ratio, total Fe as FeO).
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Na+ K< 0.5, Ti< 0.50
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Fig. 10 Chemical compositions of amphibole in Granitic Rocks I and II plotted on Mg/(Mg+ Fe?*)-Si diagram (atomic
ratio based on 0=23). Compositions of core and rim in a same crystal are connected with a line.
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Table 3 Representative chemical compositions of amphibole in Granitic
Rocks I and II. Abbreviations are the same as those in Table 1.

Granitic Rocks I Granitic Rocks Il
Rock type TS TS STb ST ST SGd SGd NGd NGd
Sample No. R47309 R57688 Aw373 R47310A R57689 | Aw221 Aw223 R46311 Aw352
Si02 41.61 41.15 45.45 43,66 45.82 |42.22 43.52 45.46 47.03
Ti02 1.34 1.62 1.30 1.05 1.39 0.24 1.24 1.00 0.33
Al203 9.73 10.13 8.19 7.53 8.21 | 8.14 8.04 6.76 5.93
Felt 27.19 28.31 20.57 22,86 21.83|26.50 23.88 23.52 23.53
MnO 0.93 0.91 0.66 0.54 0.62] 0.76 0.82 0.72 0.85
Mg0 3.38 2.37 8.59 6.85 7.94| 5.62 6.32 7.29 7.90
Ca0 10.56 10.67 11.18 12,12 11.89|11.24 10.54 10.74 10.53
Naz20 1.51 1.27  0.72 1.23  0.96 1,13 1.34 1.16 1.05
K20 1.28 1.49 0.52 0,70 0.77} 0.75 0.70 0.71 0.56
Total 97.53 97.92 97.18 96.54 98.93 | 96.60 96.40 97.36 97.71
Cations per 23 oxygens
Si 6.619 ©6.562 6.928 6.849 6.911 | 6.745 6.845 7.036 17.218
A1tv 1.381 1.438 1.072 1.151 1.089 | 1.255 1.155 0.964 0.782
ALVE 0.442 0.465 0.400 0.241 0.371) 0.277 0.336 0.269 0.291
Ti 0.160 0.194 0.149 0.124 0.157| 0.028 0.146 0.116 10.038
Fe 3.617 3,775 2.622 2.999 2.754 | 3.540 3.141 3.044 3.020
Mn 0.126 0.123 0.085 0.072 0.079} 0.103 0.109 0.095 0.110
Mg 0.802 0.564 1.951 1.602 1.786 | 1.337 1.483 1.682 1.807
Ca 1.800 1.823 1.825 2.037 1.841| 1.928 1.776 1.781 1.731
Na 0.466 0.392 0.212 0.375 0.280 | 0.35%1 0.407 0.349 0.314
X 0.259 0.302 0.101 0.139 0.148; 0.153 0.141 0.140 0.109
Total 15.672 15.638 15.345 15.589 15.416 | 15.712 15.539 15.476 15.420
FeOt:total Fe as Fe0
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Fig. 11 Relationship between Mg/(Mg+Fe+Mn) of hornblende and MgO/
(MgO+ FeOt+MnO) of whole rock (molar ratio, total Fe as FeQ).
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Fig. 12 Application of hornblende geobarometer to granitic rocks in Awaji Island. Al*: total Al in
hornblende based on 0=23. P : pressure, G. R.I: Granitic Rocks I, G. R. II : Granitic Rocks II.
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