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Geochemical features of deep-sea sediment i

the Indian REY-rich mud.
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Mn nodule field discovered in the EEZ around the Minami-torishima Island: occurrence
and geochemistry of nodules
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Areal survey of rare-earth mud using sub-bottom profiler in the Minami-torishima EEZ
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Geochemical features and origin of REY-rich mud in the Minami-torishima EEZ
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We report the distribution, bulk chemistry, mineral composition, origin, and chemical features of the rare-earth elements anc

yttrium-rich mud (REY-rich mud) in the exclusive economic zone (EEZ) around Minami-torishima.
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Reports from KR13-02 cruise on spacial discribution of REY-rich mud on deep-sea floor

around Minami-Tori-Shima Island
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REY-rich deposits around Minamitorishima -General overview-
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Systematic differences of I/Br ratios in kimberlites and their xenoliths related to their

origin

00000 *,0000 YLZ%00002,00003%000040000¢4
Chiaki Toyama*, Yasuyuki Muramatsy Hirochika Sumingd, Junji Yamamotd, Shun’ichi Nakat, Ichiro Kaneoka

loooooo000,?000000000,300000000,4000000
IDep. Chemistry, Gakushuin Uni#GCRC, Univ. of Tokyo2HoUM, Hokkaido University*ERI, Univ. of Tokyo

00o0000o0oooodooooooooooDoooooo0o0 H OO C OO0 ooooDooooon
goodoooboobbobtodooooooobboobobbooooooob bbb bbb UL LB b O
000000 (eg., Suminoetal.,2006) 0 0 0000000000000 O0OO0OOOOOOOOOOOOOOOOO
000000000000 0000000000000000000O0000C0O000UDOO0OODUODOoOOOoOn
0000000000000 0000O000000O0000O0000O000O000O0O0O0O00DO0O0OCO0O0O (Fehnet
al.,2003 0 0000000000000 0O00OO0O0O0O0OOO0O00OOOO0O00ODOOO0OOODOOOOOOO
(Suminoetal.,201Q) 0000000000000 DODOOOOO0OO0OODOOOOOOOO0OOOOODOOOOOOO0
gogogdooobooboododogooooooobbooboboobodoooobD bbb BB
ooooo

000000060000 OIDOOODOOODOOUOOUODOUCOCHLBrIDOIOOOOUDCOOODDOOOODOOODO
0000o00o000oOo0o00oOo0O00ooOoO00ooOOD 120000000000000 100000000000
0000000 80000000000 0DOD20000000000000D00000O0 e0DOOOOODOODOO
0001000 390000000000000000000O00O0 Pyrohydrolysis] (Muramatsu et al., 2008) O 0 O O
00000000000 000000 Br,lOOO ICP-MS(Agilent 7500, 7700 OClODOO00OO0O0OO0OOOOOOOOO
(Isc-1500)0 00000

O00000o0O00ooO0o0ooo yBrooO0d0 200000000000000C0OO0O0OOOOOODOOOOOO
0000 (South Africa)J 000 I/BrO000000D0O00O0DOO GroupS (I/BrO:1x 10°H)O 00O (China)d OO O I/Br
0000000 GroupC(I/Brd:6x 1073 00000000000000000DO0BrO00000000000O0
GroupSOOOOOODOOOOOOOOODOOOOUOODOOOOOOO BrOOOO0O000OO0OoOoOoOoOoooooooQ
00000000 0ooOoOoueroO GroupSOOOOOOOOOOOOOOGroupSO IIBrO000OOOOOOOO
00000o00o0o00000ooO00000oOo00000OOoO00O0OOOO0OOU0DOCOOO0OO0DO0DODOOOOOoOOODoOO
O00o0o00o0o0ooOoO0oooo /Bro00000OO0O0O0ODOO0O0OO0ODOO0O0O0ODO0O0OOD 100 GroupSOOODO
OO000oooooooo BrO0000D00OO0O0O0DOO00O0ODOO0O0ODOOOO0ODOOODODODDODOOODOOOO
O0000O0Group SO I/BrOO ClOOOOOOOO (/BrO:1x 10 [Anders and Ebihara, 1982)) 0 0000000
000000000000 0000U00 loBro000d000000OoOO0OUDOooOoOOoUOon

000000 GroupCO I/IBrO0 000000 mxingDOOOOOODOOOOOOO /BrOO0O0O0OOOOODOOO
000000000000 00000000O (Svensenetal., 20000 00000000000O00OO0OO BrOOOO
O0000000000000O000o0g (Zherebtsovaand Volkova, 19961 000 0000000000000 OO
gogoobobobbooooobobbobbdooooobobobbboooa

000000000 R-1000000000000O000O0O0O0OOO0OOOGroupSO COOOO BrOOOOO
(00 0U00O0O0000) 0000000000000 0O00O0ULOU0O0O0O00OUODO0ODOO0O00O Group S OO
0000000000000 000O0O000O0U0O0O0O0OO000O0O0OO0O0O 3000 100 GroupS1OOO 200
GroupCOODODODOOODOUOOOOUODOOODODODODODOODODOODOOOOODOOOODOOoOoOd
00000ooo0og GroupCODODOOOOOODOODODO

goO0Od0GroupSOOO00OD0OOOOODOODOOODOODOOOOODOODOODOODOOOODOODOODOODOOO
000000000000 0000 GroupCOOOO0OOOOOOUOOOOOOOOO

ooooo:0o0poo00o0o,000000,yBro,00000,00,000
Keywords: Kimberlite, halogen, I/Br raito, South Africa, China, Russia

1/1



Japan Geoscience Union Meeting 2013 /0 <9 ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘si—fime

Union

SGC54-09 0 0:201A 00:50 200 11:15-11:30

[ Ogoooooodootdoodboooooodooooodon

O oooooog

Intrinsi econdary noble gas components in olivine in kimberlites: how to reveal
their source compositions?

0
N
n

o000 ™ oooobhLoooothoooo!t',oooo 2 KAMENETSKY, Viadimir S2, KAMENETSKY, Maya B?
GAFFNEY, Amy M#, DONATTI-FILHO, Jose P.

Fumihiko Kitamura*, Hirochika Suminé, MATSUFUJI, Kyosukeé, Keisuke Nagab Ichiro Kaneokd, KAMENETSKY,
Vladimir S3, KAMENETSKY, Maya B2, GAFFNEY, Amy M, DONATTI-FILHO, Jose P.

lJgoo0oo0o0oO0oo,?00000,%000000000000000,40000000000000000000O0,°
gogoobbbboooooboo

!Geochemical Research Center, Grad. School Sci., Univ. Télgarthquake Research Institute, Univ. TokyARC Centre of
Excellence in Ore Deposits and School of Earth Sciences, Univ. Tasmania, Auétralimence Livermore National Laboratory,
USA, SInstitute of Geosciences, Univ. of Campinas, Brazil

0000000000000000000000000000000000000000000000000000
150km0 0000000000 [10000000000000 [2]0
00000000000000000000000000000000000000000000000000Sumino
etal. (2006)[30 00 00000000000000O000000OO [4000000000000000000000
00000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000
0000000D00000000000
0000000000000000000([500000000000000([60000000000000000
00000000000000000000000000000000000000000000000000000
000000000000000
00000000000000 3HeAHeO OO OOOOO 6REIRa0IONN HeDO OO OOOOOOODOOOOOO
0000000000000000000 (3Ra) 0000000000000 D (2012)[7]000000000000
00000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000
000000000000000000000000000000000 (2012 00000000000000000
00000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000
000000000000000000000([8]00000000
000000000000000000000000 1.5RE00000000 05RA00000000000000
00000000000000000000000000000000000000000000000000000
0000000000000000000000000000000O 2Ne0000000000000000000
00000000000 000000000000000000000000000000000000000000
00000000000000000000000003He00000000000000000000O00000O0
00000000000000000000000000000000000000000000000000000
000000000000000600Ma@000000000000000 347Mad[10[000000000000
0000000000 00000000000000000000000000000000000000O000000
000000000000
0000000000000000000000000003HefHeO D 0.02RAI 0000000000 ON *HeO
00000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000
000000000000000000000000000000C000000000000000000000000
00000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000

goodd
[1] Haggerty (1994) EPSL 122, 57-69.

1/2



Japan Geoscience Union Meeting 2013 /0 <9 ’

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

Geoscience
Union

SGC54-09 0 0:201A 00:50 200 11:15-11:30

[2] Smith (1983) Nature 304, 51-54.

[3] Sumino et al. (2006) GRL 33, L16318.

[4] Kamenetsky et al. (2008) J. Petrol. 49, 823-839.

[5] Gaffney et al. (2007) GCA 71, 2820-2836.

[6] Donatti-Filho et al. (2012) Chemical Geology, in press.
[710000 (2012) JpGU 2012 Meeting, SGC55-04.

[8] Russel et al. (2012) Nature 481, 352-356.

[9] Larsen et al. (1983) Lithos 16, 215-221.

[10] Maas et al. (2005) Geology 33, 549-552.

gooob:b0booooo,boo, bbb, ooobbbbbooOo,bbobooo, bbb
Keywords: kimberlite, noble gas, olivine, Udachnaya, Siberia, Greenland, Brauna, Brazil

2/2



Japan Geoscience Union Meeting 2013 ‘e < ;’

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

Union

SGC54-10 0 0:201A O00:50 200 11:30-11:45

0000000 O0Os00000PGEDDOD EM-10000000
Highly siderophile elements and Os isotope systematics of EM-

Island

oooon o
1 basalts from Pitcairr

oooo*ooohooo?oo00t,oooothoooot!
Ryoko Send&, Takeshi Hanyt, Akira Ishikawé, Hiroshi Kawabat, Toshiro Takahashj Katsuhiko SuzuKi

NFREE,JAMSTEC?000000O0000OOO
NFREE, JAMSTEC2The University of Tokyo

Itis well known that recycled materials are involved in producing the chemical and isotopic heterogeneities observed in oceani
island basalts (OIB). The type of recycled material present in the Enriched Mantle 1 (EM-1) source has been widely debated
Oceanic crust with pelagic sediment, delaminated subcontinental lithospheric mantle (SCLM), subducted oceanic plateaus, col
tinental lower crust, and just single melting process involving pristine mantle have all been invoked as contributing to EM-1
flavor source (e.g., Chauvel et al., 1992; Hauri and Hart, 1993; Gasperini et al., 2000; Ishikawa et al., 2007; Collerson et al.
2010). The chemical composition of EM-1 is characterized by, for example, radiogenic Sr, unradiogenic Nd, unradiogenic Ph
and radiogenic Os isotope compositions compared to the depleted mantle.

We have measured Os isotope ratios and PGE abundances in basalts from Pitcairn Island, south Pacific, which represe
strong EM-1 flavor to identify the possible source components of these magmas. The range of the Os isotope ratios (0.138-0.16
have a similar to or slightly higher than those measured in previous studies on EM-1-type basalts (-0.150). The highly siderophile
elements (HSE) patterns are characterized by fractionation between IPGE (Os, Ir, Ru) and PPGE (Pt, Pd). Among IPGE, Ir abut
dances of some basalts show depleted pattern compared to Os and Ru. The HSE patterns of the basalts from Pitcairn Island
clearly different from the HSE pattern of MORB (Rehkamper et al., 1999; Bezos et al., 2005). We will discuss the components
of the source mantle of EM-1 and the magma genesis of Pitcairn Island basalts combining our data with previous studies.
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Understanding the origin and evolution of magma along the Cameroon Volcanic Line (CVL) has been a fundamental issue
within the last 4 decades. The CVL is broadly divided into the oceanic, ocean continent boundary (OCB), and continental sec
tors, based on its lead and helium isotopic compositions. Mantle geochemistry using isotopes has been intensively studied in tf
oceanic islands and the OCB zones. On the contrary, very few isotopic data exist on the other volcanic centres of the continent
CVL. As a result, most conclusions on this sector are drawn based on major and trace element data. In order to complemel
the understanding of the entire CVL, we are carrying out a detailed geochemical study of rocks from the Oku Volcanic Group
(OKVG) located in the north eastern part of the CVL. As the first stage of the investigation, we here report preliminary geochem-
ical data for eight volcanic rocks, alongside high quality literature data for rocks from the same area. Oku Volcanic Group lavas
range from primitive mafic to highly differentiated felsic lavas. Major element compositions (wt. %) are; SiO2 = 35-78.7; Al203
=10.1-27.2; MgO = 0.005-11.9; CaO = 0.09-11.15; Fe203t= 1.8-13.85. This compositional variation favours a fractional crys-
tallisation model for the continuous evolution from a parent mafic magma to the more evolved felsic lavas. The high (La/Yb)N
ratio (mean of 14.1) in most samples is an indication of melting in the presence of residual garnet.. Thetlew)(Mg # of
most mafic lavas of the OKVG confirms that they solidified from fractionated melts. Based on K20/Na20 ratios, mafic rocks
with Mg# = 47.7-66.3 in this area are further classified as sodic alkali basalts (K20/Md2@ominant species), with one
sample from the Lake Nyos area as potassic alkali basalt (K20/Na20 = 1.30). The latter class is very rare and is reported fc
the first time along the CVL. Some three sodic alkali lavas in this range (Ba, Rb, K relative to Th) are classified as tholeiites
(K20/Na20 = 0.11-0.15; La/Yb = 3-4.6). These properties coupled with the high Ba/Th ratio could result from modification of
the melts by processes such as meteoric alteration, metasomatism and/or crust contamination. Isotopic ratios of Sr, Nd and Pb
these samples will throw more constrains on the petrogenesis of these lavas. Existing data for radiogenic isotopes in the OKV(
ranges for 87Sr/86Sr = 0.70334-0.70382 and 143Nd/144Nd = 0.5128460-0.512983. This is higher compared to the average ra
(0.7034 and 0.512867 respectively) of CVL lavas and thus in agreement with crustal contamination by the granitic basemen
rocks.

O O 000 : geochemical characterisation, Oku Volcanic Group, Cameroon Volcanic Line, Sodic alkali lava, Potassic alkali lava,
Tholeiites
Keywords: geochemical characterisation, Oku Volcanic Group, Cameroon Volcanic Line, Sodic alkali lava, Potassic alkali lava,
Tholeiites
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Utility of apatite as a proxy for solidification processes of magma revealed in the Nosap-
pumisaki intrusion
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Petrology and geochemistry of amphibolite blocks in the earliest Archean orthogneisses

the Acasta Gneiss Complex
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Keiko Koshidd*, TSUYOSHI, komiya, HIKARU, iwamori

00000000000 0000000,?20000000000000000
IDepartment of Earth and Planetary Science, The University of Toyepartment of Earth and Planetary Science, Tokyo in-
stitute of technology

The Hadean from 4.567 to 4.03 Ga is the earliest period of the history of the earth, and defined by no preservation of rock
records in the earth. Although it is suggested that the earth underwent the whole earth differentiation related to the magma oces
core formation and early crustal formation in the period, the details are not revealed yet. Many Hadl®a@Ga, zircons, in-
cluding a 4.4 Ga detrital zircon from the Narryer Complex, Western Australia are found, and their geochemistry and mineral
inclusions implies that the mantle had been already differentiated to make felsic continental crusts in the Hadean. But, the in
terpretation of the zircon geochemistry and inclusions is still controversial because the zircons occur as detrital or inherited ir
the middle to Early Archean sedimentary rocks and orthogneisses and the host rocks are still unknown. Therefore, it is quit
significant to study the Early Archean rocks and geologic bodies to understand the early evolution of the earth.

Acasta Gneiss Complex (AGC), located along the Acasta River in the westernmost part of the Slave Province, northwester
Canadian Shield, is one of the Early Archean complexes, and contains the oldest rock in the world. Bowring et al. (1999) reporte:
the oldest, 4.03 Ga, zircon from a granodioritic gneiss. The AGC is divided into two main domains by a northeast-trending fault.
The Eastern area is dominated by ca. 3.6-4.0 Ga white gneiss suites whereas ca. 3.9-4.0 Ga layered gneiss suites are predomil
in the Western area. Gray gneisses, defined by geological evidence for intrusive structures by the white and layered gneisses, e
in the both areas. lizuka et al. (2006) found a 4.2 Ga inherited core within a 3.9 Ga magmatic zircon. Furthermore, Hf model
ages of zircons from the ca. 3.7°3.9 Ga granitic gneisses indicate the source materials were formed at ca. 4.2-4.0 Ga. The line
evidence suggests that the gray gneiss suites are older than the white and layered gneisses, and possibly goes back to the Hac
age. This paper presents field occurrence, metamorphic petrology and geochemistry of the gray gneisses to reveal the origin
the gray gneiss and early evolution of the solid earth.

The gray gneisses consist of hornblende + plagioclase + quactdorite + epidote_+biotite + apatite_+sphene_+gar-
net + clinopyroxene_+opaque. The mineral assemblages indicate that these rocks were suffered from amphibolite to upper
amphibolite facies metamorphism. Based on the mineral paragenesis, we classified the gray gneisses into three groups: (1
garnet-amphibolite, (2) a hornblendite with over 95 % modal abundance of hornblende, and (3) amphibolite, respectively. The
hornblendites occur ubiquitously, whereas the garnet-amphibolites occur only in the northern part of the eastern area.

We analyzed whole rock major element compositions of two garnet-amphibolites, four hornblendites and twenty amphibolites
with XRF at Tokyo Institute of Technology. The compositions are basaltic, and are correlated with their petrography. The garnet-
amphibolites have relatively lower SiO2 (43 %) and higher FeO (18-19 %) contents, consistent with expansion of garnet stability
field increasing FeO contents. The hornblendites have relatively lower Al203 (3-5 %) and higher MgO (14-19 %) contents.

Some compositional trends are distinguished with MgO versus major element variation diagrams: for example, increase, cor
stant and decrease trends in SiO2 contents in increasing MgO contents, respectively. Secondary elemental movement accou
for the increase and decrease in SiO2 contents because SiO2 contents of magmas change a little compared with MgO, FeO ¢
Al203 contents during fractional crystallization of basaltic magmas.

Except for the altered rocks with quite higher or lower SiO2 contents, the compositional variations are similar to those of
modern abyssal basalts, consistent with geological evidence for supracrustal remnants within the earliest Archean orthogneiss
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Chemical evolution of basal magma ocean and mantle structure of the early Earth
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Our recent study showed the experimental evidence on the gravitational stability of basal magma ocean against crystallize
solid silicate at>76 GPa conditions (Nomura et al., 2011 Nature). This dense, incompatible element-rich reservoir should be
crystallized to form the stable layered structure at the base of the mantle in the early Earth.

To elucidate the chemical structure of the crystallized basal magma ocean, we performed silicate melting (crystallizing) exper
iments at "70 GPa and "135 GPa (correspond to core-mantle boundary condition) as follows. (1) Melting experiments of pyrolitic
silicate at high PT, (2) The identification of the liquidus phases and partition coefficients between silicate melt and liquidus phase:
using field emission-type electron microprobe. (3) Calculation of the composition of fractionally crystallized basal magma ocean
(4) Sysnthesis of the starting material with calculated (3) compositon, and back to (1).

In this presentation, we will show the results of (1) pressure and compositional dependence of the partition coefficients (Fe
Al, Ca, K, Na) between silicate melt and solid, (2) liquidus phase relations at "70 GPa and "135 GPa in evolving basal magm:e
ocean, and we will propose (3) the chemical layering structure of the early Earth.

Keywords: basal magma ocean, early Earth, high pressure experiments, laser-heated diamond anvil cell, silicate solid-liqui
partitioning
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Alkaline hydrothermal systems on Enceladus inferred from laboratory experiments
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The discovery of water-rich plumes with sodium salts erupting from warm fractures near the south pole of Enceladus sugges
the presence of an interior ocean interacting with the rock components. The recent findings of silica nano-particles in Saturn’
E-ring derived from the plumes imply the possibility of active geochemistry in the ocean. It is however highly uncertain the
particular conditions of temperature, pH, and mineral compositions under which the reactions occur in the ocean. Here we repo
laboratory experiments of hydrothermal reactions between aqueous solution containing primordial volatiles with cometary com
positions and primitive minerals simulating Enceladus’ interior. Our results indicate that redox reactions of primordial volatiles,
such as NH3 dissociation and conversion of CO2 to CH4, are highly inhibited kinetically even at high temperatures. These
volatiles in turn would keep pH of the solution alkaline (i.e., pH 8-11). To generate silica nano-particles in Enceladus, we sugges
that temperature should be at least 100 degree in C or above with the presence of secondary minerals of serpentine and te
These secondary mineral assemblages imply that the initial rock compositions of building block of Enceladus were CI chondritic.
Our experimental results together with the findings of silica particles in Saturn E-ring suggest the presence of hydrothermal ac
tivities (temperature- 100 degree in C) with alkaline fluids in Enceladus’ ocean in the recent past or even today.

00000:000,0000,0000000000,0000
Keywords: icy satellite, hydrothermal activity, astrobiology, planetary science
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Pressure effect on element partitioning between Fe-Ni Alloy and sulfide melt
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Hayashi et al. (2009), Geochim. Cosmochim. Acta 73, 4836-4842.

Chabot et al. (2011), Earth Planet. Sci. Lett., 305, 425-434.
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In-situ X-ray structural analysis on laser-shock compressed iron
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The knowledge of high pressuresP1 Mbar) behavior of materials as iron is crucial for modeling the planetary interiors.

Despite important progress obtained in the last decade on macroscopic characterization including equation of state (EOS),

microscopic studies are necessary to investigate finely the structure changes.

Here we present recent studies to obtain information on solid-solid phase transformation of iron under laser-driven shock com
pression

using picosecond time-resolved x-ray diffraction technique.

BCC-HCP phase transformation was observed at dynamic high pressure of 180 GPa.

This work was performed under the joint research project of the LULI, Ecole Polytechnique.
This work was partially supported by grants from the Core-to-Core Program of the JSPS, the Global COE Program CEDI of

the MEXT, and the
CREST of the JST.
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A new analytical protocol was developed for correcting baseline-induced biases during the analysis of Sr isotope ratios in pla
gioclase using excimer laser-ablation Aridus-dual-intake-system multiple-collector inductively coupled plasma mass spectrome
try (LA-MC-ICP-MS). Residual analytical biases of 84Sr/86Sr and 87Sr/86Sr were observed after applying on-peak backgrounc
subtractions and mass-fractionation corrections using the conventional 86Sr/88Sr exponential internal normalization. The resic
ual biases occurred only for samples analysed with LA and not for solution analyses using Aridus with the same instrumenta
setup. Based on observations from the ablation of NaCl and olivine crystals, we concluded that this was due to suppression ar
enhancement of the Kr baseline by loading of the LA sample aerosols and by the introduction of Kr from the samples, respec
tively. We also found that both the 84Sr/86Sr and 87Sr/86Sr isotope ratios were affected proportionally by the baseline biase
of the LA analyses of an isotopically/compositionally homogeneous anorthite plagioclase (MkAn) from Miyakejima, Japan, and
similar results were seen in theoretical calculations. Therefore, the bias correction for the target 87Sr/86Sr ratios was availabl
using the shift in the simultaneously measured 84Sr/86Sr from the natural ratio. We then determined the correlation factor
between 84Sr/86Sr and 87Sr/86Sr by analyzing MkAn, which reproduced the theoretical factors obtained from numerical simu
lations. By applying the new correction protocol, the accurate measurement of unknown plagioclase samples was possible. Th
was confirmed by comparisons with the results of micro-milling thermal ionization mass spectrometry (MM-TIMS) of the same
plagioclase crystals with various compositions. The new correction technique improved reproducibility by a factor five, providing
a basis for an accurate Sr isotope analysis using LA-MC-ICP-MS.

goooo:sr000,0000000D0000,MC-ICPMS, 000000
Keywords: Sr isotope, laser ablation, MC-ICPMS, bias correction

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

SGC54-20 O 0:201A 00:50 200 15:30-15:45

0000000000000 0000000000o0n o _
Mass-dependent isotopic fractionation of cerium and neodymium in geochemical sam
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We have developed a new analytical method to determine the mass-dependent isotopic fractionations on Ce and Nd in ge
chemical samples. Mass discrimination effects on Ce and Nd were externally corrected by normalizing 149Sm/147Sm an
153Eu/151Eu, being 0.92124 and 1.0916, respectively based on an exponential law. The reproducibility of the isotopic ratic
measurements on 142Ce/140Ce, 146Nd/144Nd and 148Nd/144Nd were 0.008% (2SD, n=25), 0.006% (2SD, n=39) and 0.012
(2SD, n=39), respectively. The present technique was applied to determine the variations of the Ce and Nd isotopic ratios for fiv
geochemical reference materials (igneous rocks, JB-1a and JA-2; sedimentary rocks, JMn-1, JCh-1 and JDo-1). The resultir
ratios for two igneous rocks (JB-1a and JA-2) and two sedimentary rocks (JMn-1 and JCh-1) did not vary significantly among
the samples, whereas the Ce and Nd isotope ratios for the carbonate samples (JDo-1) were significantly higher than those f
igneous and sedimentary rock samples. The 1:1 simple correlation between delta Ce and delta Nd indicates that there were
significant difference in the degree of isotopic fractionation between the Ce and Nd. This suggests that the isotopic fractionatiol
for Ce found in the JDo-1 could be induced by geochemical or physicochemical processes without changing the oxidation statu
of Ce, since the redox-reaction can produce larger isotopic fractionation than the reactions without changing the oxidation state
The variations in the Ce and Nd isotope ratios for geochemical samples could provide new information concerning the physico
chemical processes of the sample formation.
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Petrogenesis and magmatic process of the Ikoma gabbroic complex in Kinki district,
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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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Fe,0s/FeO ratios and K-Ar ages o% the Tadamigawa granitic rocks, northeastern Japan
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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.

O0o000:FeOs/FeO0,K-Ar00,000,000,000,000
Keywords: FeOs/FeO ratio, K-Ar age, REE, Granite, Tadamigawa, Hinoemata
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Generation of TH and CA suite magmas at Chokai volcano in the NE Japan rear-arc
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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.

Keywords: rear-arc, tholeiitic series, calc-alkaline series, Sr isotope ratio
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Estimation of fluxes at mid-ocean ridges and geochemical cycles on the Earth’s surfac

of sulfur and halogens
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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

for Os behavior in mantle
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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.

oooooD:00b0o,00o00boon0,bog,Re-Os0,000000ODO
Keywords: Hannuoba, peridotite xenolith, dating, Re-Os system, sub continental mantle
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f crystal fractionation and effect of degree of dehydration in producing FOZO and
HIMU reservoirs
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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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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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