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Ghiorso, M.S., and Sack, R.O. (1995) MELTS: Software for the thermodynamic analysis of phase equilibria in magmatic
systems. GSA Abst. with Prog., 25, A96.
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The early Paleogene Tadamigawa granitic rocks are located around Hinoemata village in the southwestern part of Fukushin
prefecture, northeastern Japan. The granites are divided into two rock types, the Tadamigawa granite and the Hinoemataga
granite. The Hinoematagawa granite is medium-grained biotite-hornblend granite. The Tadamigawa granite is coarse-graine
biotite granite and it is characterized by the phenocryst of K-feldspar. On the field occurrence, the Tadamigawa granite intrude
into the Hinoematagawa granite.Because these granites are located at high-mountain area, precise field research has not b
attempted. In this study, 7 samples of the Hinoematagawa granite and 34 samples of the Tadamigawa granite were analyzed f
major, minor and REE compositions by XRF and ICP-MS, respectively. Moreover, we obtained K-Ar ages of biotite isolated
from both granites, and E©3/FeO ratios by titrimetry with potassium permanganate.

SiO, contents of the Hinoematagawa granite and the Tadamigawa granite range from 59.6 to 69.4 wt.% and from 62.8 tc
74.6 wt.%, respectively. K-Ar ages of the Hinoematagawa granite and the Tadamigawa granite are 102.3 Ma and 102.7 Me
respectively. These ages are much older than 67 Ma of the previous K-Ar age data obtained by Kawata and Ueda (1966). Bo
of granites may be formed at same time by Cretaceous igneous activity and generated from the same magma origin because tt
show similar trend on the Harker’s diagram. Those granites are | type because almost all samples show low degree of alumin:
saturation (A/CNK< 1.1). REE abundance patterns of all samples normalized by chondrite show high-LREE pattern. Many
samples show negative Eu anomaly (Ew/EW.24-1.01), and the value of Eu anomaly increase with decreasing anorthite content
calculated by CIPW norm. The value of Eu anomaly might be concerned with the crystallization differentiation of the original
magma. The large Eu anomaly of the Tadamigawa granite shows much differentiation of the granitic magma. The anomaly i
caused by the differentiation of anorthite in the Tadamigawa granite. The Hinoematagawa granite show©lgWweee ratio
(0.28-0.39). It may be generated from the magma which has low oxygen fugacity.
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The Quaternary Chokai volcano is located in the rear-arc side of the NE Japan arc. Chokai volcano is a typical stratovolcan
and the eruption activities are classified into Stages 1, 2, and 3 (Hayashi, 1984t Bgr2001). Stage 1 lavas are olivine
two-pyroxene basalt to two-pyroxene andesite, and the lavas contain phenocrystic minerals in equilibrium with the host magma
with occasional dusty plagioclase, which exhibits disequilibrium. An-contents (An%) of the plagioclase phenocryst cores show
unimodal distribution, and An% decreases with increasing, $1Q@he host lavas (Asy_so for basalts, Ary_5 for andesites).

Stage 2 lavas are mostly amphibole-bearing olivine two-pyroxene andesite with a small amount of olivine two-pyroxene basalt
Stage 3 lavas are olivine two-pyroxene andesite. Most of the plagioclase phenocrysts in the Stage 2 and 3 lavas possess du
zones or sieve textures. An% in these plagioclase cores exhibits wide range {fnBulk-rock compositions of the Chokai

lavas plot near the boundary between high-K and medium-K. On the/Mg® vs. SiQ diagram, the Stage 1 lavas fall on
tholeiitic (TH), whereas the Stage 2 & 3 lavas fall on calc-alkaline (CA) fields. The Stage 2 &3 lavas collectively show straight
trend on MgO vs. Si@ plots and MgO content is higher than those in the Stage 1 lavas. Sr isotope compositions of the Stage
1 lavas gently increase with increasing $i”Srf®Sr =0.70303 - 0.70341) contrasting to the steep increase shown by the
Stage 2 & 3 lavas (0.70288 - 0.70342). The Stage 1 geochemical trends can simply be explained by fractional crystallizatiot
of a basalt magma with minor crustal assimilation. The Stage 2 & 3 trends can be generated by mixing between basaltic an
felsic magmas. The Stage 1 parental basalt magma differs from the Stage 2 & 3 basalt mixing end-member, chemically an
isotopically. The petrological and geochemical characteristics of the Chokai TH (Stage 1) and CA (Stage 2 & 3) suite magma:
are similar to those in the Zao and Azuma TH and CA suite magmas found at the volcanic front of the NE Japan arc. Tatsum
et al. (2008) and Takahaslait al. (2012) have argued that the TH basalt with radiogenic Sr was formed by melting of the lower
crustal amphibolite, whereas CA basalt with unrediogenic Sr was formed by magma mixing between a mantle derived-basalt an
a felsic magma generated from the TH basalt by fractional crystallization. The same mechanism would explain the TH and CA
suite magmas at Chokai. The Sr isotopic composition of the Stage 1 TH lavas overlaps with that of amphibolite xenoliths from
lower crustal depth beneath Ichinomegata volcano (0.7032 to 0.7051; Yamamoto and Takeda, 2008). The geochemical featur
of the xenoliths and the TH basalt suggest that the Stage 1 TH basalt can be formed by melting of the amphibolite.
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The partitioning of lithophile elements (K, O, Si, Mg, Al, and Ca) between liquid metal and silicate melt were investigated up
to 138 GPa and 5450 K in S-free/S-bearing Fe + K-doped pyrolite system, in order to constrain the amounts of radioactive 40k
and other light elements in the core. The obtained iron-potassium exchange coefficients show strong temperature (T) depender
but negligible effects of pressure (P) and sulfur content, not supporting the transition-metal-like behavior of potassium at high
pressure. As a consequence, present experiments suggest only 10 ppm potassium in the core, which yields present-day h
production of "0.1 TW, even when we assume the entire core-mantle chemical equilibrium at 136 GPa and 5300 K (liquidus of
pyrolitic mantle). On the other hand, the core dissolves substantial amounts of silicon and oxygen as a consequence of reacti
with a basal magma ocean at 4500-5000 K, which account for the 10% core density deficit. In addition, quenched liquid iron
obtained in relatively high-temperature experiments included certain amounts of Mg, Al, and Ca, suggesting that these elemen
may have been once incorporated into the core at the time of giant impact. A more realistic model for the Earths core mus
consider the combined effects of material that equilibrated at modest P-T with the material that was added at very high P-T, an
the effect of latter components are focused in this study.

Keywords: metal-silicate partitioning, high pressure, core formation, magma ocean, potassium, light elements
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Rarotonga magma as a mixing product of EM-1 and HIMU in the Cook-Austral volcanic

chain, the South Pacific.
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We present radiogenic isotope (Os, Pb, Nd, Sr) and major and trace element data on lavas from Rarotonga Island, the Coc
Austral volcanic chain in the South Pacific, and examine the origin of the source of these lavas. Relationship between Ni, MgC
and Os concentrations of the lavas indicates that Os contents in magma are controlled by fractionation of sulfide. Osmium conce
tration of the samples with high- Os and Ni (over 80 ppt and 100 ppm, respectively) are least affected by magma differentiation
Since Os is a highly compatible element and is readily removed from magma during sulfide crystallization, shallow-level assim-
ilation of crustal material and sediment with extremely high 1870s/1880s during magma ascent significantly alters the original
Os isotopic compositions of magma. The lavas with low-Os, therefore, do not preserve the initial Os isotopic composition of
magma and possess the elevated Os isotope ratios. The 1870s/1880s ratios of the Rarotonga lavas with Os concentrations
than 80 ppt (or Ni> 100 ppm) fall in a relatively limited range from 0.1282 to 0.1343 with an average of 0.132, which is possibly
the initial Os isotopic composition of the Rarotonga mantle source. Evaluation of published data on the Pitcairn lavas known a:
originated from EM-1 in the similar manner to that used for that of Rarotonga data suggests that the lavas with high-Os and N
(over 80 ppt and 300 ppm, respectively) keep the original Os signature of EM-1 with least assimilation. The Os isotopic compo-
sitions of such samples lie in a small range between 0.1350 and 0.1381 with an average of 0.1369. This value is much lower the
the value of approximately 0.15 widely accepted as the 1870s/1880s of EM-1. If in the case, the Os-Pb-Nd-Sr isotopic data o
the Rarotonga lavas suggest that they are mixing products of EM-1 and HIMU.

0o0o00d0:00000,0000000,000000, EM1,HIMU
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Re-Os mineral isochron age of peridotite xenoliths from Hannouba, China: Implications
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Geochemical and isotopic data on mantle peridotite xenoliths provide key constraints on the evolution of lithospheric mantle
beneath the thick continental crust. Especially, Os isotopes could give us information on the age of continental roots (Pearsol
1999) and genetic relation of the lithospheric mantle to the overlying continental crust. The continental crust was possibly formec
by extraction from primitive upper mantle to form both the lithospheric mantle and the continental crust. However, Re introduc-
tion from the host magma or through metasomatism leads to rarely observed reliable Re-Os isochron for peridotite xenolitt
suites. Gao et al. (2003) successfully obtained the Re-Os whole-rock age of 1910 +/- 220 Ma with an initial "1870s/1880s ratic
of 0.1156 +/- 0.0009 for peridotite xenoliths from Hannouba, China. However, five out of thirteen analyses were plotted out of
the isochron trend and were eliminated from the regression, which indicates disturbance of the Re-Os system of the samples
analytical problem. In this study, we have analyzed whole-rock samples and minerals such as olivine, orthopyroxene, clinopyrox
ene and spinel of fresh peridotite xenoliths in continental basalt in Hannouba to make detailed age constraints on the evolutio
of sub-continental mantle in this area. .

As shown in the figure, most of the Re and Os isotopic data of the whole-rock samples obtained in this study are plotted on th
isochron line reported by Gao et al., (2003), implying the geological event at 1.9 Ga. Preliminary results of mineral analysis sug:
gest a Re-Os mineral isochron with a younger age for a suite of Hannouba peridotite xenoliths, indicating that minerals possibl
record a younger geological event such as metasomatism or shallow-level processes within the continental crust.
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It has been widely accepted that recycling of oceanic crust with/without sediments produced at least three enriched reservoil
in the mantle (HIMU, EM1 and EM2). This fundamental concept of the geochemistry is called ‘mantle reservoir model* (White,
1985; Zindler and Hart, 1986), in which isotopic composition of the ocean island basalts (OIBs) are explained by mixing of
distinct and isolated reservoirs in the Earth's interior. The origins of enriched components are usually explained by recycling of
oceanic crust (HIMU) with variable amounts of sediments (EM1 and EM2).

In early research on the mantle reservoirs, the isotopic composition of OIBs was mainly explained by the mixing of de-
pleted MORB mantle (DMM) and three enriched reservoirs (HIMU, EM1, and EM2) whose isotopic compositions are enriched
extremes. In addition to these reservoirs, the importance of reservoirs whose isotopic compositions are intermediate has be
pointed out, these are, FOZO (Focal Zone, Hart et al., 1992), C (common component; Hanan and Graham, 1996), PREM:
(Prevalent Mantle, Zindler and Hart, 1986) and PHEM (Primitive Helium Mantle, Farley et al., 1992). Although the existence
of these reservoirs is still controversial, the isotopic compositions of these reservoirs, in particular FOZO, have been used ti
designate the isotopic distribution of OIBs.

In the present study, geochemical modeling has been conducted to evaluate the origin of HIMU and FOZO reservoirs. Fo
the modeling, MORB compositions from East Pacific rise and Mid-Atlantic ridge are compiled from published data (PetDB:
http://www.earthchem.org/petdb). The results suggest that crystal fractionation at a mid-ocean ridge can increase U and Th co
centrations relative to Pb content, producing high U/Pb and Th/Pb ratios in evolved MORBSs. In addition, dehydration beneatt
a subduction zone can increase U/Pb and Th/Pb ratios of recycled oceanic crust, i.e., strongly dehydrated oceanic crust can
a suitable source material of HIMU magmas and less dehydrated MORBs can produce material with FOZO isotopic signature
Although depleted Sr isotopic composition of HIMU magma seems to contradict with high Rb concentration of evolved MORBS,
high degree of dehydration beneath subduction zones can produce large Rb loss, producing depleted Sr isotopic composition
recycled crust that is suitable for the HIMU source. In this context, magma evolution at mid-ocean ridges and variable degret
of dehydration beneath subduction zones play an essential role in producing the isotopic variations between HIMU and FOZQO
Combination of crystal fractionation at mid-ocean ridges and degree of dehydration beneath a subduction zone can produce
observed isotopic array of OIBs.
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Keywords: Mantle reservoir, Recycling, HIMU, FOZO, Mid-ocean ridge, Subduction zone

1/1



Japan Geoscience Union Meeting 2013 0 ® ,’

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

Union

SGC54-P14 go:booboboobo 00:50 200 18:15-19:30

000000000000000000000000000 _
Geochemical variations in Quaternary magmas along the volcanic front of Kyushu, Japar
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The Quaternary magma genesis of central Kyushu, Japan, was investigated by geochemical lateral variations. This area
underlain by the Philippine Sea Plate including the older Kikai Basin segment (60-40 My old) and the younger Shikoku Basin
segment (26-15My old) divided by the Palau-Kyushu Ridge. Sr/Y ratios of the Quaternary lavas of the Quaternary lavas decreas
from north to south along the volcanic front of the Kyushu arc. All analyzed Sr-Nd-Pb isotope compositions plot close to or
along mixing curves between MORB-type mantle wedge and Philippine Sea Plate sediments, or between Shikoku Basin basal
and the Shikoku Basin sediments on the pl&t&rf®Sr ratios negatively co-vary with the St/Y ratios and increase from north
to south. These geochemical characteristics suggest that Quaternary magmatism in central Kyushu was controlled by variol
contributions of the materials from the Phillipine Sea Plate slab. The negative correlations between Sr/Y and Sr isotope ratio
suggest that extent of addition of the partial melts derived from the subducting slab is the prime control of the spatial variations
These observations also suggest that the high Sr/Y slab component in the north would have been derived from the partial mel
from the hot and young Shikoku Basin slab, whereas the low Sr/Y flux in the south may have derived from slab fluids from the
older Kikai Basin slab.
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