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Magma Mixing Mechanism of Fujiyama in Takahara Volcano, Northeast Japan:

Evidence from the Mafic Inclusions

Yoshiyuki Tanma™, Yoji ArAKAWA ™™,

. skk
Kei IKEHATA

and Hiromichi KaNAI

The Takahara volcano is a Quaternary stratovolcano located on the volcanic front in the southern part of the
northeast Japan arc. Fujiyama is a dacitic lava dome in the northern part of the Takahara volcano, with dominant mafic
inclusions that are andesitic in composition. A few phenocrysts lie across the boundary between host dacites and
inclusions. Plagioclase and orthopyroxene phenocrysts in the host rocks and inclusions, respectively, have wide

compositional variations; the whole-rock major and trace element compositions of these rocks yield linear data

distributions. These results indicate that mixing between felsic and mafic magma occurred during the formation of the

Fujiyama magma. The felsic end-member could be close in composition to the host dacite, whereas the mafic end-
member is not similar to that of the eruptive products at the early stage of the Takahara volcano. It is suggested that the
mafic inclusions were composed of andesitic magma formed by mixing in the chamber and then mingling in the conduit

during ascent.
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Fig. 1.

Locality and geological map of the Takahara volcano. The Fujiyama lava dome is located in the

northern part of the Takahara volcano. The map is modified after Inoue et al. (1994).
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Fig. 2. (a) Occurrence of mafic inclusions from the
Takahara volcano. The length of the hammer is 33
cm. (b) Photomicrograph of the boundary between
the host rock and mafic inclusion. It was taken with
crossed nicols. Scale bar=0.5mm. A few pheno-
crysts (e.g., Opx: Orthopyroxene) straddle the bound-
ary between the host rock and inclusion.
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Table 1. Representative chemical compositions of the phenocrysts in dacites and mafic inclusions from Fujiyama
in the Takahara volcano.
Plagioclase Hornblende
Rock Dacite Dacite Inclusion Inclusion Rock Dacite Inclusion
No. 54P12 (Type2) 6P15 (Typel) | 47P12 (Type2) 2Pl11 (Typel) No. 48Hb11 1HbI2
(wt. %)| Core Rim Core Rim | Core Rim Core Rim (wt. %) | Core Rim | Core Rim
Si0, 56.45 57.22 50.00 59.29| 57.63 52.72 45.26 50.04| [SiOg 49.67 49.47| 48.94 49.22
TiO, 0.03 0.00 001 0.04f 0.05 0.00 0.01 0.03] [TiOy 1.14 107 1.28 1.30
Al,O4 26.93 26.81 3257 25.55| 27.39 30.33 34.08 30.55| |Al,O4 6.54 17.08] 6.75 6.31
FeO 0.25 0.26 0.33 0.21 0.15 0.60 0.49 0.75| |FeO 15.45 15.30] 15.27 14.15
MnO 0.05 0.00 003 0.00] 0.00 000 0.00 0.00] |MnO 0.35 0.31] 0.45 0.38
MgO 0.04 0.02 001 0.03] 0.00 006 0.05 0.09] |[MgO 14.45 13.84| 13.26 13.69
CaO 9.79 959 1640 9.10] 10.25 1449 18.31 15.13| |CaO 10.36 10.17| 10.87 10.96
Na,O 551 564 199 6.13] 543 300 0.99 261] |Nay,O 1.43 127 128 1.21
K,0 0.21 0.21 0.03 0.29 0.18 0.21 0.03 0.05) |K;0 0.27 0.24] 0.23 0.19
Total 99.27 99.74 101.38 100.63]| 101.08 101.41 99.22 99.25| |Total 99.65 98.75| 98.33 97.41
An 495 484 820 45.1] 51.1 728 91.1 76.2| |Mg# 62.5 61.7] 60.8 63.3
Orthopyroxene Clinopyroxene
Rock Dacite Dacite Inclusion Inclusion Rock Dacite Inclusion
No. 340px1 (Type2) 360px2 (Type1)[370px5 (Type2) 30px2 (Typel)| |No. 48Cpx1 3Cpx1
(wt. %)| Core Rim Core Rim | Core Rim Core Rim (wt. %) | Core Rim | Core Rim
SiO, 52.18 53.21 53.69 53.49] 51.78 53.14 5593 55.20| |SiO, 54.38 53.74| 53.01 53.53
TiO, 0.10 0.04 0.15 0.07| 0.09 0.03 0.08 0.03] [TiO, 0.25 0.26] 0.44 0.19
Al,04 0.70  0.47 1.03 1.03] 0.55 041 1.12  0.95] |ALO3 1.40 2.26] 2.08 1.35
FeO 26.28 26.34 15.09 15.66] 25.71 25.39 15.22 16.92 [FeO 9.70 847 9.55 8.60
MnO 1.15 1.20 0.31 0.45 1.28 1.22 0.34 0.57| |MnO 0.51 0.26] 0.41 0.44
MgO 19.68 19.07 27.80 26.96] 20.30 20.62 26.94 26.19| |MgO 15.06 15.90| 14.91 15.26
CaO 0.60 0.73 1.71 1.27] 0.78 0.87 139 1.24| |CaO 20.14 20.14]| 19.61 20.37
Na,O 002 0.03 004 0.04f 002 0.02 0.03 0.02] [Na,O 0.26 0.21] 0.26 0.21
Total 100.71 101.09 99.83 98.98| 100.50 101.69 101.04 101.12| [Total |[101.69 101.25100.28 99.95
Mg# 57.2 56.3 76.7 75.4 58.5 59.1 75.9 73.4| |Mg# 735 7701 73.6 76.0
% Plagioclase 20 Orthopyroxene s Hornblende
Type 2 Type 1 Type 2, Type 1
10
Dacite 1 10 5
0 L il -
Type 2 Type 1 56 58 60 62 64 66 68 7072 74 76 78 80
) M
Maflc ) . B C]inopyffxene
inclusion 10 5 10
0

Fig. 3.
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Histograms of chemical compositions of plagioclase, orthopyroxene, clinopyroxene and hornblende

phenocrysts and groundmass in dacites and mafic inclusions from Fujiyama in the Takahara volcano.
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Fig. 4. Major and trace element variation diagrams (demarcation lines are after Le Bas ez al., 1986) for whole-rock
samples of the Fujiyama dacites and mafic inclusions. The whole-rock chemical compositions of the early stage
of the Takahara volcano (1st, 3rd and 4th) and some of dacites from Fujiyama (Ban ez al., 1992; Inoue et al.,
1994) are also shown for comparison. Major element data are normalized to 100 wt. % on a H,O-free basis. The
lines are obtained by the method of least squares for compositional data of the host rocks and mafic inclusions.
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