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High-magnesian andesite intruding the Mannen altered andesite in the Tobe Town, Ehime Prefecture, Japan
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Abstract

Olivine-orthopyroxene-andesite in Tobe Town, Ehime
Prefecture, Japan has been investigated based on geology and
petrology. It intrudes into the Mannen altered andesite but it
has not undergone hydrothermal alteration. The olivine-
orthopyroxene- andesite contains Mg-rich olivine and
orthopyroxene and Cr-rich chromite. It is a high-Mg andesite
(HMA) based on petrography and bulk rock chemistry. From
the effect of the hydrothermal alteration the age of the intrusion
is inferred to be immediately after the hydrothermal alteration
of the Mannen altered andesite.

Key words : Tobe Town, Miocene, Mannen altered andesite, olivine-
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Fig. 1. Geologic division of Ehime Prefecture, Japan.
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Fig. 2. Geological map and cross sections (modified from Chiba et al., 2005) in the Mannen altered andesite in the

Tobe Town.
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Fig. 3. Photograph and sketch of the outcrop of the olivine-orthopyroxene-andesite.
Upper: photograph of the outcrop, lower: sketch of outcrop.
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Fig. 5. SiO,-major and trace elements diagram.
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B’ 59.2~67.2wt.% TRIUE~T A 44 FOMERE
¥ ALO, BiX 15.1~17.8wt.% L &<, MgO ik
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Table 1. Concentrations of major and trace elements.

K,0), Nb, Zri58 L 'YICBA TW5 (Fig. 5). £7=,
A A & biZ, Miyashiro (1974) ORiCIVTHNV
ITNAYEDERITT ey & (Fig.6).

A7 AMFRARILEIIEVMgO EH &R
(7.8~10.7wt.%) &R, & BIT, FL Mg# (=100xMg/
(Mg+Fe)) (55.8~61.5) 3 K UMEL > FeO*/MgO H
(0.63~0.79) (Fig.6,7) ZRTZ &M, FhiIF~
IRVTRIBICHEYT R, £, b F70BfF5
BMAZILEIXBE VNI BEIUBCr&H & (Ni:
170~172ppm, Cr:927~1019ppm) ZRLTNB T &
PORSEBREBREALTNDEWVESD, &I,
A v 7 A ITBARIUEDTIO, Fe,0,3 X UCa0
SHEIL, ® 2003) OHMAICH &N 3 (Fig. 5),
—7, TN O DOMgOEHRITHMA &L B L TH <,
ALO, & BiTHMHITEY,

# Y 2 @ R

A7 oRAMEFBARRLWEOREN VT A, #
FEAEBICRAECRINVOERST 2#1To 7=, HiT
FIBRERESRICHREBE L TV B RAFXF—REE

Sample No.  TW-1 TW-14 T-2 T-3 T-8 T-18 T-24
Rockname OPA OPA MAA MAA MAA MAA MAA
(Wt.%)

Sio, 58.9 57.1 61.2 59.2 67.2 61.5 61
'I‘iO2 0.49 0.59 0.73 0.77 0.25 0.78 0.75
AlLO, 14.2 13.4 16 15.2 15.1 17.8 174
Fe,0, 6.86 7.45 6.4 7.4 3.73 5.57 5.6
MnO 0.11 0.14 0.13 0.13 0.08 0.12 0.1
MgO 7.8 10.7 3.62 54 4,26 5.1 3.08
CaO 5.78 6.76 6.7 72 3.62 391 6.6
Na,0 1.98 2.06 2.44 2.34 291 2.14 247
K,0 1.85 2.25 2.17 1.82 2.54 3.28 248
P,0, 0.09 0.14 0.13 0.12 0.04 0.11 0.14
Total 98.06 100.59 99.52 99.58 99.73 100.31 99.62
(ppm)

Ba 1019 927 772 462 517 501 588
Nb 4.3 4.1 54 5 5.8 5 5.7
Zr 81 86 110 102 69 63 123
Y 16.6 17.4 19.7 17.9 16.5 19 23
Sr 344 342 296 356 129 125 293
Rb 66.4 68.2 65.4 61 82 47 93.8
Th 4.1 54 5.2 5.9 6 - 8.2
Pb 15.6 14.9 12.2 20.5 11.7 15.3 213
Cu 29.2 28.3 15.3 17.9 14.8 14.5 11.8
Ni 172 170 6 17 39 13 5

Cr 637 633 37 208 203 108 . 60
Ce 319 26 473 33.1 53.9 112 393
A% 166 162 183 174 53 120 110
La 12.7 10 17.5 18.5 234 17.4 19.3
Sc 23.8 19.8 234 21.5 10.7 - 19.3

OPA: olivine-orthopyroxene-andesite, MAA: Mannen altered andesite(weakly altered andesite).
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Table 2. Chemical composition of phenocrysts.

ol ol opx opX opxX opx
SiO, 41.19 40.4 56.21 54.38 57.14 56.13
TiO, 0.06 - 0.42 - - -
ALO, 0.07 0.31 1.47 2.51 1.31 1.66
Cr,0, - 0.23 0.89 - 0.12 0.42
MnO - 0.72 0.31 0.31 0.41 0.47
MgO 47.87 49.21 33.1 28.49 33.29 33.45
FeO 10.58 11.15 71 12.65 7.59 6.77
Ca0 0.18 0.12 1.17 1.39 1.04 1.07
NiO 0.35 - - - 0.25 -
Na,0 0.56 0.74 0.66 0.75 -0,65 0.68
K,0° 0.07 0.08 - - 0.26 0.05
Total 100.93 102.96 101.33 100.48 102.06 100.7
o= 4 4 6 6 6 6
Si 1.006 0.974 1.936 1.934 1.958 1.94
Ti 0.001 - 0.01 - - -
Al 0.002 0.009 0.06 0.106 0.052 0.068
Cr - 0.004 0.024 - 0.004 0.012
Mn - 0.015 0.01 0.01 0.012 0.014
Mg 1.742 1.77 1.7 1.51 1.7 1.726
Fe 0.216 0.225 0.204 0.376 0.218 0.196
Ca 0.005 0.003 0.044 0.052 0.036 0.04
Ni 0.007 - - - 0.008 -
Na 0.026 0.035 0.044 0.052 0.044 0.056
K 0.002 0.002 - - 0.012 0.002
Total 3.007 3.037 4.032 4.04 4.044 4,054
Mg# 88.97 88.72 89.29 80.06 88.63 89.8
Mgi#=100xMg/(Mg+total Fe), Fe** is estimated from the spinel stoichiometry.
ol: olivine, opx: orthopyroxene.
Table 2. Chemical composition of phenocrysts.
Sp Sp sp Sp sp Sp
Si0, 0.37 0.26 0.31 0.15 0.2 0.28
TiO, 0.07 0.27 0.26 0.32 044 -
ALO, 9.16 9.04 9.25 9.97 9.03 8.89
Cr,0, 59.67 59.5 59.98 58.8 57.85 56.4
MnO 0.23 0.23 - - 0.49 0.29
MgO 12.53 12.77 12.66 12.48 12.36 8.54
FeO 19.24 17.49 17.49 18.05 20.12 24.53
Ca0 0.01 - - 0.14 - -
NiO - - - - - -
Na,0 0.81 0.76 0.35 0.59 0.71 0.44
K,0 - - 0.1 - 0.01 0.05
Total 102.09 100.32 100.4 100.5 101.21 99.42
O= 32 32 32 32 32 32
Si 0.096 0.064 0.08 0.04 0.048 0.08
Ti 0.016 0.048 0.048 0.064 0.088 -
Al 2.8 2.792 2.848 3.072 2.792 2.864
Cr 12.216 12.336 124 12.136 12 12.184
Fe** 1.568 1.36 1.256 1.2 1.72 1.392
Mn 0.048 0.036 - - 0.112 0.064
Mg 4.832 4,992 4.928 4.856 4.832 3.48
Fe** 2.6 2472 2.568 2.736 2.696 4216
Ca - - - 0.04 - -
Ni - - - - - -
Na 0.408 0.384 0.176 0.304 0.36 0.232
K - - 0.032 - - 0.016
Total 24.584 24.484 24.336 24.448 24.648 24.528
Mg# 53.69 56.57 56.31 55.23 52.25 38.3

Mg#=100xMg/(Mg+total Fe), Fe*" is estimated from the spinel stoichiometry.
sp: spinel.
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