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I-type igneous xenoliths in S-type felsic igneous rocks
in the Outer Zone of Southwest Japan
—the case of the Osuzuyama igneous complex—

Setsuya NAKADA

Abstract

Two kinds of igneous xenoliths of andesitic composition were found in the grano-
diorite porphyry in the Miocene Osuzuyama felsic igneous complex in the Outer Zone of
Southwest Japan. Both black-coloured lens and crystal clot were found in the rhyolite
to dacite welded tuff of the complex. Phenocrysts of the granodiorite porphyry are
plagioclase, orthopyroxene and quartz. One of the xenoliths is the Oseuchi type (OsX)
composed of plagioclase, orthopyroxene and (+) quartz, and the other is the Mimikawa
type (MiX) composed of orthopyroxene, augite, subcalcic-augite, pigeonite, plagioclase
and devitrified glass. Black lens consists of plagioclase phenocryst, pyroxene (?) and
plagioclase microphenocrysts, cryptocrystalline matrix and crystal clot. Crystal clot in
the welded tuff, as well as in the black lens, shows the texture of plagchlase—ortho-
pyroxene aggregation. Pigeonite geothermometry gives about 1000°C for MiX, while

equilibrium temperature of the host magma had been estimated at about 800°C.

It may be suggested that MiX is a part of quenched andesite magma which was
injected into the felsic magma chamber before the eruption, and that OsX is crystal
cumulation transported from the bottom of the magma chamber during the agitation
by the injected magma (MiX). Black lens may be a part of the andesite magma with

some small pieces of OsX, crystal clot.

The granodiorite porphyry of 14 m.y. ago had a ¥Sr/%Sr ratio of 0.7099 and
belongs to the S-type (CHAPPELL & WHITE, 1974), while OsX and MiX with low 8Sr/%Sr

ratios to the I-type.

In explanation of the above petrographical and geochemical data

for the host rock and xenolith, a possible manner of ascent of the felsic magma is par-

tial zone melting.

Xenoliths similar to OsX and MiX were also found in other felsic igneous com-
plexes of the S-type in the Outer Zone, Southwest Japan.
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Fig. 1.

Distribution of the Miocene felsic igneous complexes in the

Outer Zone of Southwest Japan. Complex of solid circle is S-
type, and in the complex of half—solid circle S-type rocks
are abundant (after NAKADA & TAKAHASHI, 1979).
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Fig. 2.

BHILMEEEAAL N2 2EEOKREREY / U 2 OEHKE 2
roF (FE=2a,VDA).
Microscopic sketch of the two kinds of xenolith found in the

Osuzuyama acid rock (lower nicol only).

MiX : HJjlIE ¥ » Y 2 (Mimikawa type xenolith), OsX : K¥EANHE!
+ 2 Y % (Oseuchi type xenolith).

pl : £ (plagioclase), px : 7 (pyroxene), q : &A% (quartz),
bi: 22F (biotite), m: &~ rY v 7 X (brown-coloured ma-
trix), o: FFEHEHFEY (opaque mineral).
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BEHRTORENIZASNS. MiX b3 oBSHE
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Table 1. Chemical composition of rocks and pyroxenes.
1 2 3 4 5 6 7 8

Si0, 65.51 57.62 58.85 61.84 66.51 59.20 48.50 53.71
TiO, 0.72 1.10 1.06 0.96 0.57 2.63 0.48 0.39
AL O, 14.82 15.18 16.13 15.21 16.01 15.00 0.65 1.40
Fe 0y 5.87* 8.51* 7.23* 8.34* 5.35* 0.39 - -
FeO - - — - - 9.63 29.03** 14.88**
MnO 0.04 0.17 0.15 0.14 0.02 0.22 0.48 0.66
Mgo 1.57 5.17 5.02 2.01 2.49 3.33 14.92 28.41
Ca0 2.38 7.41 7.70 3.89 1.64 5.80 4.45 0.84
Na, O 2.97 2.63 2.28 3.85 1.54 2.49 — -
K.0 3.14 1.57 0.45 1.34 3.43 0.30 - -
H.0 2.24 - — 3.08 - 0.42 - —
Total 99.26 99.36 98.87 100.66 97.56 99.41 98.51 100.29

1 : Granodiorite porphyry (Gp).

2 : Mimikawa type xenolith (MiX),

3 . Oseuchi type xenolith (0sX).

4 : Altered black lens (or inclusion).

5 . Shale, Shimanto Group.

6. Plagioclase-hypersthene-quartz rock, Kumano acid rock (S AWATARI, 1933).

7 . Pigeonite in Mimikawa type xenolith,

8 . Orthopyroxene in Oseuchi type xenolith.

* Total iron as Fe; 0;.

* ¥ Total iron as FeO.
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TWDF 7 4F 92 ThB. Zuy Mk TUIK £ 2 £ EBMENE €U, EBENORD,
BR2HMORENEL B, 272, FEBEEMESR SrEfksH LU SrlFIL MR
ZELTHE DR, REOR—T7 10T 53X NEEH Table 2. Rb and Sr contents and Sr isotopic
FELDLHD. 40y b MRS SRETRESET patlo of acid rock, xenolith and
bHTHIT reverse V— =2 FERL, Ang-Ang DF Rb St wpy e, s1a. s
BRIE 28>, f5ERE normal vV —=2 7 %R L, Rock ppm ppm Rb/Sr "Sr/MSr
Eng-Eng TH 5. MiX 59.5 195. 0.882  0.7059% 1
r oy OEBER - — =2 SR 0sX L 0OsX 27.5  214. 0.371  0.7064£3
TNBZ e, 71y MEKIREADE 3\ Gp 117. 173. 1.964  0.7103% 1
Shale 155, 145. 3.094  0.7184%3

WENITHL - TR I NIz OsX O—ETHh % L#E
Abnb. 7, By XHOBAZZIHER
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Fig. 3. Electron microprobe traverse across representative plagioclase
showing compositional (mol %) zoning pattern. KuX: xenolith
in the Kumano acid rock.
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Fig. 4. Composition of pyroxene plotted in Di-Hd-En-Fs system (mol

%). Composition of pyroxene in the Osuzuyama acid rock is
represented in “acid rock”
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FHEG» S 2 AP, <7< BB AN
NIFO0sX 12729 5 %, ik 31z, OsX D ZH
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HRE< S v OEFENEARFE B2 Y. RITkRR
Y 52 2 ESH IIBEERH OB AR, Z0Xdk
HHEE< S DBANPBER L TBI-72ELT
LEHFITHIEREFELRV. Z0BE, MiX 1
BALURZESRE< /< ITHET 30605, B
BEEHOBHERNICHEE I N2 /<Y OBREILY
800°C (WM, 1979), MiX v v o UEAGRHEED
BEIINI000°CTH 3. L7zdi-T, BALEZw Y=
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BB S N EERBIZb PV @B L) &
$E~vThHY, HEEROBLZTHELLZDDLEL
bN%. X5, BEHFEISYOBATEI LIL-
T, wIYEY OEY RSN RIEY (0sX)
By 3Nn/ T 3L, BIROEEORMBESFERX
N3 DO Li, OsX ICHEKT B LEZLNS Y 1
v MR reverse V' —= U LEBRAEBASEABL Y
ARICEET S LItk > THFEINS. 2L, B
ALEFE~ /v OBBD3L, BALX TS
@Y RTELTCWRENGTAOELIRIZ & A LELE
Nigh o7z LHEEIN 5.

BATEMAN ef al., (1963) I x5 F/NE « XY
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B8 LRSS S-type THBDITHL, BHh5
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