©
2018 2022

Reexamination of the genesis of adakitic magma: with special reference to the
significance of metamorphosed layered gabbros
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Based on the idea that the formation process of the continental crust on the

early stage of Earth was closely related to the genesis of adakitic magma, we investigated the
detailed petrological and mineralogical studies on metamorphosed layered gabbro from the Sambagawa
metamorphic belt, which are supposed to be the main components of the oceanic crust. Chemical
analysis of whole rock and minerals including rare earth elements was conducted, and the origin of
adakitic magma was investigated by integrating the results of high-temperature and high-pressure
experiments using a metamorphosed layered gabbro as the starting material. As a result, we
confirmed that adakitic magma can be formed not only by the conventionally proposed MORB melting,
but also by partial melting of layered gabbros beneath it along the subduction in the mantle.
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No. Grt-8 Grt-9  Czo-37 Hbl-16 Pg—51
Si0o2 39.54 41.77 39.56 51.55 46.56
TiO2 0.01 0.03 0.04 0.05 0.06
Al203 2222 23.65 32.50 10.09 40.23
Cr203 0.06 0.03 - - -

FeO 22.70 13.32 1.64 595 0.23
MnO 1.36 0.14 0.03 0.08 0.00
MgO 741 15.55 0.05 17.08 0.11
Ca0 7.70 6.86 2439 1045 0.72
Na20 - - 0.01 1.94 7.32
K20 - - 0.01 0.10 0.41
Total 101.00 101.35 98.22 97.29 95.65
(0} 12 12 125 23 11
Si 3.006 2998 2998 7.201 2964
Ti 0.001 0.002 0.002 0.005 0.003
Al 1.991 2.000 2903 1.661 3.018
Cr 0.004 0.002 - - -

Fe3+ - - 0.104 - -

Fe2+ 1.443 0.799 - 0.695 0.012
Mn 0.088 0.009 0.002 0.009 0.000
Mg 0.840 1.664 0.005 3.557 0.010
Ca 0.627 0.527 1.980 1.564 0.049
Na - - 0.001 0525 0.904
K - - 0.000 0.018 0.033
XMg 0.368 0.675 - 0.837 -

almandine 48.14 26.66 - - -

pyrope 28.01 5547 - - -

grossular 2092 17.59 - - -

spessartine 292 0.28 - - -
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= 2. EERARY Run. 190618A FIDAILM (HZR) BEXVIEMDILZDHHE, TETESIE M
REDEFEIAIATFoA4Y | FLEITZDDHIZIE, AIMKZD ICP-MS ZHLV=,

No. G-1 G-2 G-3 G-4 G-5 G-6 Grt-4 PI-7 Cpx—5 Crn-8
Sio2 39.23 40.57 39.25 40.49 39.31 39.10 41.48 49.09 49.41 0.56
Tio2 0.01 0.08 0.00 0.04 0.05 0.01 0.05 - 0.05 008
Al203 18.46 18.71 18.52 18.79 18.78 18.62 2357 32.64 13.18 100.57
Cr203 0.00 0.02 0.00 0.00 0.04 0.00 - - - 0.08
FeO 1.05 1.09 1.01 1.1 1.01 0.97 10.03 0.14 3.21 0.28
MnO 0.02 0.08 0.04 0.02 004 0.06 0.24 - 0.08 -
MgO 3.71 3.77 369 3.71 3.69 357 1212 0.05 11.85 0.11
Ca0 13.70 1348 13.81 13.56 13.67 13.70 1328 15.13 21.59 0.30
Na20 112 1.17 1.16 113 1.16 112 0.07 288 143 -
K20 0.18 0.20 0.16 0.17 0.14 0.13 - 0.12 0.02 0.01
Total 77.49 7917 77.64 79.01 77.90 77.28 100.82 100.05 100.81 101.97
XMg - - - - - - 0.68 - 087 -
XAn - - - - - - - 0.74 - -
REE in ppm
Sr 986.39 776.78 na. 1085.65 724.66 112797 39.54 618.36 na. na.
Y 149 1.13 na. 193 12 1.98 148 127 na. na.

3.19 2.79 na. 347 267 305 0.133 0.72 na. na.
Ce 115 1.21 na. 202 0.71 1.28 0.183 0.34 na. na.
Pr 0.34 0.304 na. 0.355 0.24 0.377 0.077 0.138 na. na.
Nd 1.50 1.04 na. 145 0.99 1.31 0.70 0.88 na. na.
Sm 0.346 0.159 na. 0.389 0.175 0.327 043 - na. na.
Eu 0.23 0.197 na. 0.253 0.229 0.26 0.249 0.169 na. na.
Gd 0.265 0.225 na. 0.294 0.185 0.319 - - na. na.
Tb 0.0564 0.0451 na. 0.0617 0.0427 0.0577 - 0.038 na. na.
Dy 0.321 0.326 na. 0.386 0.268 0428 - 0.394 na. na.
Ho 0.0391 0.0521 na. 0.0505 0.059 0.066 - 0.104 na. na.
Er 0.162 0.112 na. 0.246 0.155 0211 - 0.195 na. na.
Tm 0.0256 0.0133 na. 0.0248 00135 0.0248 0.122 0.036 na. na.
Yb 0.178 0.121 na. 0.211 0.096 0.174 - 0.187 na. na.
Lu 0.0128 0.0179 na. 0.0264 0.0161 00315 0.127 - na. na.
La/Yb 17.92 23.06 - 16.45 27.81 17.53 - 3.85 - -
Sr/Y 662.01 687.42 - 562.51 603.88 569.68 26.72 486.90 - -
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