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High-grade metamorphic terrene of Sri Lanka, consists of four major crustal units as, Highland Complex (HC), Wanni Comples
(WC), Vijayan Complex (VC) and Kadugannawa Complex (KC). Western part of the HC is also regarded as Southwest Groug
(SWG). The SWG is dominated by garnet biotite gneiss, garnet biotite cordierite gneiss and charnockitic gneiss. In these roc
types, zircon is identified as a major accessory mineral. During metamorphism, detrital zircon can be recrystallized. Thus, the
preserved internal textures particularly, igneous oscillatory zoning can be progressively changed into: convoluted, blurred, an
thickened. Then, the dominant texture is transgressive zircon patches and lobes. By introducing a chemical and internal textur
classification of zircons, to SWG of Sri Lanka, it may helps to identify the relationships between chemical and internal textural
domains, and petrological evolution of the rock. Basically, zircon occurred in matrix and as inclusions in garnet, biotite, and
cordierite. Average chemical formulas of the studied zircons in these three different rock samplesyggElfgro12Sii 04304,
Zrg.945Hf0.013S1.039004, Zrg.936Hf0.010S11.04704, respectively. Using backscattered electron (BSE) images from electron probe
micro analyzer (EPMA), several types of internal textural domains were observed as detrital core, and overgrowth patterns
Overgrowth patterns are fir-tree texture, radial zoning, resorption, euhedral faces, and planner banded zoning. These textures ir
indicate the different geological and petrological events. According to the chemical analysis, Hf content may not contribute to the
zoning of zircon. Then, further consideration should be based on the other trace elements and rare earth elements (REE). Zirci
structure is available for the large radius atoms like REE, and especially, radiogenic elements may causes the damage of zirc
structure. It is usual to observe that pleochroic halo around the zircon and fracture patterns during the long period of time. The
damaged and fractured area allows the impurity elements (Ca, Al) to enter the zircon structure. Then, these impurities could b
detected in considerable amount, in highly darker area of the zircon. The changes of internal textures of zircon, that is, oscillator
zoned zircons, gradually get faded and the chemical bands during the recrystallization may appear as new bands around rim at
and sometimes in core area. Later, transgressive recrystallization patches developed with loss of trace elements (Pidgeon et
1998). In the case of high grade metamorphism finally, the all the banded pattern get disappeared. These transformations higt
related to the metamorphic stages and the observed textures, in different grade of rocks and shows respective textural behavio
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granite in the Ryoke belt, southwestern Japan.
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Granitic plutons of the Ryoke belt in the eastern part of Kinki area have been studied mainly by field research and petrography
however, geochemical research of these plutons has not been done enough. Among these plutons, the Ao granite is one of the la
plutons and it extends 34 km from east to west and 10 km from north to south at the border between Nara and Mie prefectures. |
this study, we have analyzed whole-rock chemical compositions of the Ao granite and discuss the petrogenesis of the pluton. TF
Ao granite is fine-grained biotite granite containing muscovite, and medium-grained biotite granodiorite containing muscovite
distributes some part of the pluton. 15 samples were analyzed for major and minor chemical compositions by X-ray fluorescenc
spectrometer. Sipcontent of the Ao granite range from 65.6 wt.% to 74.9 wt.%. It shows intermediate composition between
I-type and S-type in the ASI (alumina saturation index). Saistribution within the pluton shows reverse zoning. Whole-rock
geochemical characteristics of the Ao granite shows that the parental magma of the granite might have chemical relationshif
with surrounding migmatites of the Ryoke metamorphic belt.
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High-MgO and Low-MgO plagioclase phenocrysts in the 2011 eruption products of Shin-
moedake, Kirishima volcano, Japan
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Plagioclase phenocrysts in the 2011 eruption products of Shinmoedake, Kirishima volcano is divided into high-MgO and low-
MgO types, which may represent the two end components of mixing of magmas and may reflect the different temperatures c
crystallization/annealing in the magma chamber. The MgO contents in plagioclase generally delineate increasing trends wit
decreasing Ca/(Ca+Na) ratio, and the MgO contents of the high-MgO plagioclase in the eruption products are 3 to 4 times highe
than that of low-MgO type plagioclase. The high-MgO type generally have fairly homogeneous core with Ca/(Ca+Na) ratio of
0.82-0.92, whereas the Ca/(Ca+Na) ratio of the low-MgO type plagioclase ranges from 0.50-0.87. The high-MgO type plagio-
clase has voids in the core, whereas the low-MgO type plagioclase shows patchy or oscillatory zoned cores. The high-MgO typ
plagioclases generally have thin rim of lower Ca/(Ca+Na) ratio and high-MgO contents, whereas the low-MgO type may or may
not have thin rim of high-MgO composition. The available experimental data suggest that three to four fold variation of the distri-
bution coefficient of MgO between plagioclase and melt may be accounted for by differing temperature of crystallization and/or
annealing. The distribution coefficient as defined by D(MgO)=(MgO)plagioclase/(MgO)melt varies from 0.05 at 1100-1200 de-
gree C (Sato, 1989) to 0.021 at 950-1050 degree C (Sisson and Grove, 1993). The annealing temperature of the lower temperat
dacitic magma is estimated from rare white pumices to be 850-900 degree C, whereas the high temperature end magma he
1000-1050 degree C from the pyroxene thermometry. We suggest that variable Ca/(Ca+Na) ratio of the core of low-MgO type
plagioclase recorded previous intrusion events in the magma chamber, and Mg subsequently equilibrated in the low temperatu
dacitic magma in the magma chamber. The time scale of the diffusion annealing of Mg in the low-MgO plagioclase is more than
1000 years if we use the diffusion coefficient of Mg in plagioclase by LaTourrette and Wasserburg(1998). The thickness of the
high-MgO rim in the low-MgO plagioclase is from 0 to 20 microns with sharp boundary against the core, suggesting short time
duration between the mixing of magmas and the eruption.
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Possible collateral growth of columnar joints and groundmass crystals in an andesite lave

Iwanuma City, Miyagi PREF.

o000 ™ o002
Kazuki Kimoto'*, Akira Ishiwatar?

!0000000000000000,2000000000000000
IDepartment of Earth Science, Tohoku Universi@enter for Northeast Asian Studies, Tohoku University

gooooooooobobooooooooooboooboobooboooobDoboboboob0ooobobDoboboo
gobooooooooboooboooooooooooobooooooboooooDooobboobooobboobooboOoog
obooooooobOobooocooooobOoboboobooooobOoboboboooooooboboobooooon
obooobOobooooobobooonod

O Peck and Minakami (1968) 0 19650 300 0000000000000 O0OCOOOO0OOOOOOOOOOOO
gooooOoOoOoOoOoO0O0O0O0O0O0O00O0OO00OOOooOoooOoOoOoOoOoOoOoo OO OoOoog
goooboooobooboooo45mMboooobooooobooboooboobooboobobboobooog
obooobooboooobooboobooboboooooboboboooboobobooboono

00000000000 2cmifddoooo0o0o0o0oooooooogls-1B3Malo00ooooooooooog
ocooooooooooOooo0o 1mObOOO0OO0O0O00OO0ODOODOOO0O0O0D0OO00DOODOOODODOODOOOOOOOD
ubobooooboobobobooooooobooboboooooobooboboooooobooboOobOoboooooon
goooooooboboooboooooobobooboooobobobooboboobDobobboobooooDOoo
oboooboooobooboooooon

OoooooooooOoooooooobooooolaeammOOdd oAa3ommlOODOCOOOOO0O0DOODOOOO
oo00ooO0o0oooOo0o0oOoO0o0ooOo0o0oDOoO0@ooOoO00ooO0O00ODDb0O0bD0O0O AnBs.0-33. 0000
An71.0-40.8000000000000000O0O0O0OOO0OOOO0O0OOOODOODODODOODOODOOOOOOOOO
gooo0ooooo0ogoOooooo0oO0UoOoooooO0OoooDOoDOOoOoO000OoDODODOO0OOoOOon 33x 10-3s
unitD 000000000 38x 10-3Slunii 00000000000 0OO0OOOOOOOOOOOOOOOODOOODOO
obooobooooooobooooooon

obooooboooobobooooboobooooobooooboOobooooobooooboOobooooOobooonoo
booooooobooboboooooooboboboboooboooboooobOobOOobOoboooobooooboOon
boboobobooboobooooooboooobooboooobobooooobobooooaon

gogoob:b0bog,bbbo,00o
Keywords: columnar joint, plagioclase, magnetic susceptibility

1/1



Japan Geoscience Union Meeting 2013 g ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]gg‘;‘sgime

Union

SCG61-P12 go:booboboobo 00:50 220 18:15-19:30

0000000000000000000000000 _
Geochemistry of the Miocene volcanic rocks distributed around Utsunomiya, central Japa
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In-situ elemental analysis with laser-induced breakdown spectrometer (LIBS)

ooo',oooohoooolooool,oooothoooothoooot!
Ko Ishibashi*, Koji Wada', Noriyuki Namiki', Tomoko Aral, Masanori Kobayashj Hiroki Senshi, Sohsuke Ohnlo

l00000O0/000000o0oon
!Planetary Exploration Research Center, Chiba Institute of Technology

0000000000000 00000000000000000000000000000000O0O0O00O000d
oo bbb oo booooonoboooon
gobooooboooobbooobobooobbooob bbb oo oooobbuoooobooa
000000000000 Uooooooooooooooooo0o0o0ooooooooo0o00000000000OO
0000000000000 00000 Laser-Induced Breakdown Spectromét@iBSO O OO OO0 O0oO0OooooOod
ooooooooo

LBSOOOODOODODOODOOODODODO0OO00DO0DO00D0D0D00Do0ooooooooooooooooooonag
oo oo bbb oo oo b uooobbuoa
OOoLBSO M OODO0OO0ODOODmMOOOOODOO000DM00D0ooo0oDD0DmM o000 00oooooDoomogon
0000000000000 0000UU0000o0ooo0o0ooo0oo0o0o0o0o0o0o0ooooooo0o00000O
0000000000000 00000000000000000000ooooooOo000000000O0O0OO00Od
00000000000000000000000000000LIBSO00000000O0O0000O0O0O0O0O0OO0O0O
oo oooooobboooooon

LBSOOOOODOODODODODODODODOOOODO0O0D0OO0O0DO0000O0DO0oDoooOoooooooooooooa
0000000000000 0UU0000000o0000oo0oo0o0o00o0o0o0oooooo000000000000
0000000000000 0o00000000o0o00o00000000o0oooo0ooDooooo0oo0oo
OO0 PLSOOOOOODOOODOOOOOOOOOOOOOOODODOO

0000000000000 ooooooooodo uBSO0D0DODODOODOO0ODOOO0ODOODOODODOODOn
00000 oOOoooOOoooOOoooOoo0oOoooooooooo 5emO0O000OO0OO0D0OO0O0OO0O LIBSOOOOOOO
gdo0d00O0O000O00O0O0OoOoOUOUOoOoUoOUogPLSO0OOOOOOOOOOOOOOUOOOOODOOOOOOO
O0000000000000 SINOOO0O00000000oooooooooooooooooooooooogg
O0000000000O000O0OOOOOO0

oo oo b oo b oo b ooobboooon
gooobbooooobboooooobbb oo b bbb b Do ooooooD
000000000000000000000000000000000000000000000000

goooo:0b0b00,00b0b0b0,000b00b000
Keywords: elemental composition, elemental analyzer, field research

1/1



Japan Geoscience Union Meeting 2013 g ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. Jggg;gime

Union

SCG61-P14 go:booboboobo 00:50 220 18:15-19:30

0000000000o00oooooon
The relationship of smectite crystal shape and growth rate
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Atomic columns in rock-forming mineral using Cs-corrected STEM
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