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Improvement of data processing for Time-Resolved-Analyses (TRA) using LA-ICPMS

O0o0o ™ oooot
KON, Yoshiaki*, HIRATA Takafumi'

l000o0oo0oo0ooooooo,?oooo
1GSJ, AIST2Kyoto Univ.

Laser-Ablation Inductively Coupled Plasma Mass Spectrometer (LA-ICPMS) is commonly used for in-situ analyses of isotope
ratios and elemental abundance. Laser-ablation sample introduction is destructive method, and the spatial resolution of ¢
analysis is inversely related to total signal-intensity. It means that observed signal-intensity is never satisfied and unstable
because space-resolution of the analyses is always optimized as high as possible. Furthermore, a natural rock sample off
contains mineral inclusions, and signal-intensities can be disturbed by them. Therefore, Time-Resolved-Analysis (TRA) mode
is commonly used for most LA-ICPMS analyses.

Using TRA mode, we can estimate the preciseness of each run. However, the way of data processing has not been ma
enough discussions yet. For the data processing, most researchers regard flatness of the signal intensity as important. Integrat
time of each runs were decided based on flatten signal and/or signal ratio. Signals of the beginning and the end of ablatio
were not used for the calculation. However, this processing method has several problems. One of the problems was, sign
intensity was not always flatten shape, because analyzed samples were usually limited. Furthermore, flatness of the signal w
not commonly determined and different researchers use different criteria. In this study, we applied several calculation metho
for the same TRA dataset, and estimate the preciseness for each calculation method.
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Fe isotopic study of Fe-Ni metal in ordinary chondrite using LAL-MC-ICPMS
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The ordinary chondrite is the most abundant and primitive meteorite in the solar system. Itis widely believed that the formation
sequence of the ordinary chondrites tell us details of the early solar system history. Among the various minerals or component
found in the ordinary chondrites, the Fe-Ni metal is one of the characteristic materials of ordinary chondrite. Despite the major
components, the formation processes of Fe-Ni metals have still been veiled. The Fe isotopic signature is one of the key infol
mation to unveil the formation processes of Fe-Ni metals in the ordinary chondrites, because (a) Fe is ubiquitously distributed ir
various minerals or phases in the meteorites, and (b) Fe isotope composition can vary through the formation processes. Star
ing on this view point, some previous studies measured the Fe isotopic ratios of Fe-Ni metals in the ordinary chondrites [1, 2]
In those studies, the ordinary chondrites were crushed in the mortar and Fe-Ni metals were sampled through handpicking c
micro-mill technique to collect Fe-Ni metals. It should be noted that these techniques have the risk of the contamination from
the equipments or apparatus used for the sample handling although these techniques have been widely accepted as the samf
methods of the solid materials for the isotopic analysis.

In this study, we applied a new sampling technique, LAL (laser ablation in liquid) [3, 4], to collect Fe-Ni metals from the
ordinary chondrites for the Fe isotopic measurement using MC-ICPMS. For the LAL sampling, the sample surface was polishec
and the metal phase was ablated in the deionized water using the femtosecond laser (wavelength 780 nm). Unlike with the col
ventional sampling techniques applied in the previous studies, the LAL technigue can provide minimum risk of contamination of
Fe from equipments. After the LAL sampling procedure, the resulting sample suspension was collected using micropipette an
was then subsidized to acid digestion using conc. HCI and cos0, HThe sample solution was heated until dryness and the
resulting sample cake was re-dissolved in 0.1% HCI, and then used for the isotopic analysis of Fe using MC-ICPMS connecte
to the desolvating nebulizer system.

Total 15 ordinary chondrite metals were analyzed in this study. The d#tadata for L chondrites did not vary with the
delta®SFe data for LL chondrites. In contrast, Fe in the H chondrites was isotopically slightly lighter than those for L or LL
chondrites. These Fe isotopic variations among H, L and LL chondrites are consistent with the data obtained by Theis et al
(2008) [1]. These Fe isotopic ratios within the metallic phase in the H, L and LL chondrites is possibly related to the formation
processes of them, however, cannot be explained by the simple redox reaction suggested by Theis et al. (2008). Possible cal
of the present variation of Fe isotopic ratios will be discussed in this presentation.

[1] Theis, K.J., Burgess, R., Lyon, I.C. and Sears, D.W., (20@&ochim. Cosmochim. Acta’2, 4440-4456. [2] Needham,
A.W., Porcelli, D. and Russell, S.S., (2006eochim. Cosmochim. Acta 3, 7399-7413. [3] Okabayashi, S., Yokoyama, T.D.,
Kon, Y., Yamamoto, S., Yokoyama, T. and Hirata, T., (2011)Anal. At. Spectrom.26, 1393-1400. [4] Douglas, D.N., Crisp,
J.L., Reid, H.J. and Sharp, B.L., (2011),Anal. At. Spectrom.26, 1294-1301.
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Two noble gas components in the Udachnaya kimberlite magma, Siberia
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Noble gas isotopic compositions of diamonds in the Udachnaya kimberlite pipe, Siberia
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Noble gas isotopes trapped in fluid/melt inclusions in diamonds can constrain the origin of such deep-mantle-derived material
because they show completely different values between the more primordial source, which contributes OIBs and which is possibl
stored in the deep mantle, and the depleted MORB source in the convecting mantle. In contrast, in situ radiogenic/cosmogenic n
ble gas isotopes might be distributed homogeneously in the diamond lattices. In vacuo sequential dynamic crushing extraction-k
which diamond stones are crushed mechanically in vacuum-is a powerful tool for selective noble gas extraction from the inclu-
sions. This report presents a noble gas study, conducted using a combination of several non-destructive micro-spectroscoy
methods, of inclusions in diamonds in Udachnaya kimberlite (Siberia).

Sumino et al. (2006) [1] analyzed noble gases in olivine phenocrysts in the Udachnaya kimberlite and dbtaitied of
kimberlite magma of ca. 5.7 Rwhich resembles that of subcontinental lithospheric mantle (SCLM) and a less-nucleogenic
feature in neon isotopes of the magma than in the MORB source. The He?Ne systematics revealed that helium and neon in tl
Udachnaya kimberlite magma are explainable by a mixing between a plume-like and the SCLM-like components. The result:
indicate that the source of the Udachnaya kimberlite has similar noble gas characteristics to those of OIBs, and constrain a dep
of its origin to be deeper than the MORB source mantle. To clarify the origin of the Udachnaya diamonds and their genetic
relation to the host kimberlite, diamond crystals of cubic habit with abundant micro-inclusions and of 1-3 mm were investigated
in this study.

The individual micro-inclusions are usually smaller than several micrometers, with some exceptions reaching 10-15 microm:-
eters [2]. According to the distribution of carbonates (i.e., inclusions) obtained by FT-IR investigation, doubly polished plates of
the samples were cut into several pieces. Noble gases in the sample pieces (less 0.5-1 mg each) were extracted using in-va
stepwise heating or crushing. Although the samples released helium that was dominated by ratitgenibeir graphitiza-
tion (2000 degree C) during stepwise heating, the crush-released helium exRilte of 3.5-7.4 R, indicating that the
inclusion-hosted helium has similéiHe/*He to that of the host kimberlite magma. This similarity implies diamond formation in
a SCLM environment. A correlation between €O content and®He suggests that mantle-derived noble gases are trapped in
the carbonate-rich inclusions. In contrast, diamond-lattice-hosted helium is dominated by radiétggmossibly produced in
situ from trace amounts of U and Th after diamond formation.

Because the scarcity of neon released by stepwise heating and crushing of the sample pieces made it impossible to det
mine neon isotope ratios precisely, we extracted noble gases by crushing several diamond stones together which exhibits simil
volatile compositions each other based on FT-IR investigation. The result showed that crush-released inclusion-hosted neon is
tope ratios form a trend in a neon three-isotope plot which is almost identical to that of the host kimberlite magma reported by
[1], suggesting a common source of the diamonds and host kimberlite magma. The diamond-forming fluids and incipient car.
bonatitic fluids/melts of the kimberlite magma may originate from partial melting of SCLM peridotite previously metasomatised
by a plume.

[1] Sumino et al. (2006) Geophys. Res. Lett. 33, L16318. [2] Zedgenizov et al. (2004) Mineral. Mag. 68, 61-73.
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Systematic differences of I/Br ratios in kimberlites related to their origin
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Estimation of S, F, Cl and Br fluxes at Mid Ocean Ridges
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Strontium has four naturally occurring isotopes (84Sr, 86Sr, 87Sr and 88Sr). Among them, 87Sr is a daughter nuclide o
radiogenic 87Rb, and its abundance changes due to the contribution of the radiogenic growth of 87Sr produced by the bet:
decay of 87Rb; the radiogenic growth of 87Sr has provided important constraints of the age and sources in cosmochemical ar
geochemical materials. Moreover, the isotopic composition of other Sr isotopes, such as 84Sr, 86Sr and 88Sr may also vary dt
to mass-dependent isotopic fractionation through various physicochemical reactions in nature. This mass-dependent isotop
fractionation can provide key information about the sequence and/or mechanism of sample formation. The field of science the
deals with them is widely known as stable isotope geochemistry. However, the application of stable isotopes of Sr has bee
retarded, mainly due to difficulty in obtaining an accurate and precise 88Sr/86Sr isotopic ratio. In the conventional isotopic
analysis of 87Sr/86Sr, the 88Sr/86Sr isotopic ratio has been normalized to 1/0.1194 to correct the 87Sr/86Sr ratio for the mas
discrimination effect; the natural variation in the 88Sr/86Sr ratio has been neglected.

In this study, we present a method to determine 88Sr/86Sr and 87Sr/86Sr simultaneously. The former variation reflects th
mass-dependent isotopic fractionation through the physico-chemical processes, and the latter originates from decay of the pare
nuclide 87Rb as well as the mass-dependent isotopic fractionation. In order to determine the mass-dependent isotopic fractio
ation, the mass-discrimination effect on 88Sr/86Sr was externally corrected by an exponential law using Zr. For the radiogeni
growth of 87Sr/86Sr, the mass-dependent isotopic fractionation effect on 87Sr/86Sr was corrected by a conventional correctio
technique using the 88Sr/86Sr ratio. The reproducibility of the 88Sr/86Sr and 87Sr/86Sr measurements for a high-purity S
chemical reagent was 0.006% (2SD, n = 20) and 0.007% (2SD, n = 20), respectively. Strontium isotopic ratios (88Sr/86Sr an
87Sr/86Sr) were measured on geochemical reference materials (igneous rock: JB-1a, JA-2 and JG-2; carbonate mineral: JLs
JDo-1, JCp-1 and JCt-1) and one seawater sample. The resulting 87Sr/86Sr ratios obtained here were consistent with pre:
ously published data within the analytical uncertainties. The resulting 88Sr/86Sr ratios for igneous rocks and carbonate mineral
showed enrichments of the lighter Sr isotopes over the seawater sample. The 88Sr/86Sr ratio of geochemical samples coL
reflect the physico-chemical processes for the sample formation. Also, a combined discussion of 88Sr/86Sr and 87Sr/86Sr
samples will render multi-dimensional information on geochemical processes.
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Boninite is a volcanic rock derived from highly depleted hydrous mantle that melted at a shallower depth with water derived
from the subducted slab. Boninite occurred at the inception stage of the Izu-Bonin-Mariana arc ("48-45 Ma), and thus, may
record less modified upper mantle composition with the subducted slab components. In order to improve the understanding
Os recycling in the subduction setting, Cr-spinels from boninites, Cr-spinel/magnetite mixtures from tholeiites which erupted
subsequently after boninites 45 Ma), and the whole rock of those lavas were analyzed for Os isotopes. The initial Os isotope
ratios of the Cr-spinel from the boninites show highly unradiogenic to unradiogenic values (1870s/1880s(i) = 0.117970.1256),
whereas those in the Cr-spinel/magnetite mixtures from the tholeiites (1870s/1880s(i) = 0.1270 and 0.1369) are slightly radio
genic. The initial Os isotope ratios of the whole rock samples are more radiogenic and have larger variety than those of Cr-spine
and Cr-spinel/magnetite mixtures, possibly because of contamination with the crustal materials during magma ascent or alte
ation after emplacement. Based on highly unradiogenic initial Os isotope ratios of the Cr-spinels from boninites, the source o
the boninites should be highly depleted mantle with a small amount of the slab flux composed of altered oceanic crust (AOC) an
unradiogenic components such as oceanic island basalt (OIB) volcanoclastics or very young mid-oceanic ridge basalt (MORB
In contrast, the Os isotopic compositions of Cr-spinel/magnetite mixtures of tholeiites are clearly higher than those of Cr-spinels
of boninites and slightly higher or similar to chondrites and primitive upper mantle (PUM) values. They were possibly affected
by radiogenic slab components such as pelagic sediments and AOC with depleted mantle.
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Melting of a stagnant slab in the mantle transition zone: Constraints from Cenozoic alka-

line basalts in eastern China
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The feasibility of the melting of oceanic igneous crust in stagnant slabs has been proposed by studies on experimental petrc
ogy, however, relevant geochemical evidence of melting has not yet been found from igneous rocks. We present evidence th
proves that melts from the igneous layer in the stagnant Pacific slab have contributed to the source composition of basalts fro
eruption in eastern China. Fe-ricky 13 wt%), Si-poor €43 wt%) basalts only occur above the leading edge of the stagnant
Pacific slab in eastern China. Their source has Nd-Hf isotope compositions akin to the igneous layer in the Pacific slab, while
they have Sr-Nd-Pb isotope compositions similar to those of mid-oceanic-ridge basalt. The extremely low Rb and Pb (Ce/Pb
30) contents of these basalts suggest that this source material was modified by a subduction process. Together, these geochen
characteristics help us to conclude that these basalts have received a significant contribution from the melts derived from deh
drated carbonate-bearing oceanic crust, without a long time-integrated ingrowth of Sr-Nd-Hf-Pb isotope systems at the leadin
edge of the stagnant Pacific slab.
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Thermal structure beneath Northeast China recorded in mantle xenoliths
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Element partitioning between garnet, olivine and hydrous melt at 10GPa
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It is thought that the bottom depth of Earth’s magma-ocean would be more than 1000km. In order to understand chemica
differentiation of magma-ocean, it is important to estimate pressure dependence of element partition coefficients quantitatively
PC-IR diagram is modeled by strain energy of lattice site in crystal by Blundy and Wood (1994). We aim to expand the model
to various conditions pertinent to the Earth’s magma ocean (pressure, temperature, amount of water etc.). We determined PC-
diagram of olivine / dry melt between 1 atm. and 10GPa, and found that the parabolic curve for trivalent cations becomes wide
with pressure (Imai et al., Goldschmidt Conference 2009). The widening of parabola means that Young's modulus of crystal
site decreases with pressure, but it is unreasonable because lattice site is compressed by pressure (Imai et al., JpGU 2010).
widening parabola can be explained with adopting Young’s modulus of 'melt’ which was not considered in Blundy and Wood’s
model. In other words, we propose that melt becomes "harder’ with pressure. In this study, we focus on element partitioning anc
PC-IR diagram for hydrous magma ocean.

According to two component model, early earth might contain about 2 wt. % H20. Ikoma and Genda (2006) suggested tha
hydrogen atmosphere covered early earth and might coexist with magma-ocean. Thus, we may not ignore the effect of water fi
chemical differentiation of magma-ocean.

In present study, we investigated partition coefficients between garnet, olivine and melt which contain various amounts of
water at 10 GPa using a Kawai-type multi-anvil apparatus and compared with previous studies at dry and hydrous condition
(dry: Suzuki et al., in prep.; Imai et al., in prep, hydrous: Inoue et al., 2000; Mibe et al., 2006). We prepared two mafic starting
materials (45 and 39 wt. % SiO2), doped with 26 trace elements and added 5 to 13 wt. % H2O. Platinum was used as samp
container. Major, minor and trace elements analysis of garnet, olivine and coexisting hydrous melt were performed with EPMA
and LA-ICP-MS. After experiment, some amount of iron in samples reacted with capsule, and alkali ions escaped with aqueou
fluid when it was quenched.

Partition coefficients (D) between garnet, olivine and hydrous melt were calculated using obtained elements concentration
in each phase, and were compared with previous experimental results at dry conditions. For major elements in garnet, D valu
for divalent ions (Mg2+, Fe2+, Ca2+) at hydrous conditions are smaller and those of Al3+ and Si4+ are higher than those at dry
conditions. For trace elements in garnet, D values of other ions (REEs3+, Sc3+, Y3+) are the same between dry and hydrot
conditions. D values for divalent cations in olivine at hydrous conditions are slightly smaller, and that for Si4+ is larger than at
dry condition. All D values for trivalent cations in present study are obviously smaller than those at dry condition (Imai et al., in
prep.). When PC-IR diagrams at 5 GPa are compared between hydrous and dry condition (Mibe et al., 2006; Imai et al., in prep
respectively), similar features are present.

We fitted our results using lattice strain model (Blundy and Wood, 1994) on PC-IR diagram and obtained three parameters
optimum ionic radius in lattice site (r0), the partition coefficients of host cation (D0) whose ionic radius is r0, and apparent
Young's modulus of lattice site for crystal and melt (E). The change in partition coefficients between dry and hydrous can be
explained by the effect of only DO and temperature. The rO and E remains constant for both dry and hydrous conditions. The
change of DO is explained by the variation in composition of melt. Although absolute value of partition coefficients decrease dra-
matically from dry to hydrous conditions, our analysis can predict the changing calue with limited information (i.e., temperature
and concentration of some ley elements in melt, Takahashi and Irvine, 1981).
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Trace element partitioning between Fe-Ni Alloy and sulfide melt under high pressure

0000 ™ 00002,00003%000002
SUZUKI, Toshihird*, HIRATA, Takafum#, IMAI, Takamasd, YOKOYAMA, Takaomi D2

00000000000 000000000,?20000000000000,%300000000000000
1JAMSTEC/IFREE ?Lab. Planet. Sci., Kyoto UniversityDep. Earth Planet. Sci., TITECH

0000000000000 0000O00000O0O0O000O000O000O000000O0O0O0O0O0OO Fe-Ni-SO
00000000 100156PAJ 000000000000 DODODO1400 (Co, Cu, Ge, Mo, Ru, Ph, Pd, W, Re, Os Ir, Pt, Au,
PO)ODODODOODO 150ppmO 000 Fe-Ni(95:5)0 00 0000000000000 O0OOOOOOOOOOO FeSOOO
oo mMgOODOOOOOOOOOODOOOOOODODOODOOOOODOOOOOODODODOOOODOOOODOO
oo0ooo0oDbOoO0 EPMADOOOOODOOOOODOOOOOODOOOOODICP-MSOOODOODOOODDOOOOO
oooobooogon

O000000000ORU,Re,Os,InPDO00O0OOOOOOMo,Pd,Au00000000000ODODOOOOOOO
goooooobooboboooboooooobobobooooooobobobooboooobDobOobobboooboOoo
Oo0O0O0O0O0O0O0OOOOODOODOODODODOO (OO Onumaetal,1968) 000 00000O0OOOOOOOOOOO
0000000000000 OU00OUOUOOOOOOO (@O0 Ommanetal.,2008) 0000000000000
boocoooooboboboooboobobobooooobooboobobobooobooboobOobOobOoooooboon
ooogooboo

good
Onuma N., Higuchi H., Wakita H., Nagasawa H. (1968), Trace element partition between two pyroxenes and host lava. Eartt

Planet. Sci. Lett., 5, 47-51.
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Nb-Zr systematics of U-Pb dated achondrites

000 Y%, 00000000032, 000000000300000000000 2
[IZUKA, Tsuyoshi'*, Waheed Akrarh, Yuri Amelin?, Maria Schonbachlér

10Q000,?000000000,3000000000000
IUniversity of Tokyo,2University of Mancheste? ANU

The short-lived radionuclide 92Nb decays to 92Zr with a half-life of 36 Ma [1]. Nb and Zr are both refractory lithophile
elements and can fractionate from each other during partial melting of the mantle. Thus, Nb-Zr isotope systematics can potentiall
place chronological constraints on early planetary silicate differentiation. This application requires the initial abundabce of 92Nb
(or 92Nb/93Nb) and its homogeneity in the solar system to be unambiguosly defined. Yet previously reported initial 92Nb/93Nb
values range from "107-5 t810°-3 [2-6], and remain to be further constrained. All but one of the previous studies estimated the
initial 92Nb/93Nb using Zr isotope data for single phases with fractionated Nb/Zr in meteorites such as zircons and CAls, undel
the assumption that their source materials and bulk chondrites had had identical initial 92Nb/93Nb and Zr isotopic composition:
[2-5]. To evaluate the homogeneity of the initial 92Nb abundance, however, it is desirable to define internal mineral isochrons
for meteorites with known absolute ages. Although Schonbachler et al. [6] defined Nb-Zr internal isochrons for two meteorites
(Estacado and Vaca Muerta), their absolute crystallization (or possibly recrystallization) ages are not precisely constrainec
leading to uncertainties in the resultant estimate for the initial 92Nb/93Nb of the solar system.

To establish the solar system intial 92Nb/93Nb and its homogeneity, we are studying the Nb-Zr systematics of minerals from
achondrites whose absolute crystallization ages were precisely determined with the U-Pb chronometer. Abundances of trac
elements including Nb and Zr were determined by LA-ICPMS for pyroxene, plagioclase, pyrite, spinel and/or opaque minerals
from 3 eucrites (Agoult, Ibitira and A-881394), 5 angrites (SAH99555, D’Orbigny, NWA2999, NWA4590 and NWA4801) and
Acapulco. The results reveal that Agoult, Ibitira and NWA4590 contain phases with reasonably high Zr contents and a gooc
spread in Nb/Zr £0.01 for pyroxene and ~3 for opaque minerals and spinel) to define precise internal isochrons. These minerals
and whole rock samples were further processed for Zr separation and analyzed for Zr isotopes by MC-ICPMS. We found tha
the spinel and opaque mineral fractions have restricted positive 92Zr anomalies up to 30 ppm relative to the terrestrial standa
samples. We are still in the process of determining their Nb/Zr isotopic ratios, but preliminary results of Zr isotope analyses,
combined with the approximate Nb/Zr of minerals estimated by LA-ICPMS, suggest that the initial 92Nb/93Nb is in the order
of "107-5, consistent with the results of previous work using the internal isochron approach [6].

[1] Nethaway et al. (1978) Phys. Rev. C 17, 1409?1413. [2] Sanloup et al. (2000) EPSL 184, 75-81. [3] Yin et al. (2000) ApJ
536, L49-L53. [4] Munker et al. (2000) Science 289, 1538-1542. [5] Hirata (2001) Chem. Geol. 176, 323-342. [6] Schonbachler
et al. (2002) Science 295, 1705-1708.
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Magma variety and its origin for Shatsky Rise
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Highly siderophile element behavior during oceanic LIP emplacement
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Causal mechanisms and ultimate trigger for the global environmental catastrophes, such as mass extinction and oceanic ano
events are long-standing matter of debates. Since the discovery of global Ir anomaly in Cretaceous-Tertiary boundary layer and tt
Chichxulub crater, the highly siderophile elements (HSESs) in sedimentary sequences have been recognized as useful geochemi
tracers for identifying extraterrestrial impacts. However, an important question remains as to whether enormous supply of HSE
to the surface environment is also caused by massive volcanism leading to the formation of large igneous provinces (LIPS]
This classic idea has been recently revived by the Cenozoic-Mesozoic marine Os isotope record that displays frequent negati
excursions over the time intervals of LIP eruption. In this contribution, we present HSE concentration data of oceanic LIP basalt:
recovered from Hole U1349A on summit site of Ori massif of the Shatsky Rise. The drillcore provides an ideal opportunity to
evaluate the possibility of HSE loss due to volcanic degassing and/or contrasting alteration styles because it is separated in
subaerial and submarine portions from a single magma type of narrow compositional range. The results demonstrate that Os,
Ru and Pt values are nearly uniform throughout the core, whereas Pd and Re values in subaerial portions are systematically low
than those in deeper submarine portion. Current dataset may therefore lend no support to the notion that degassing and alterat
processes are responsible for significant release of HSEs except for Pd and Re.

This research was supported by IODP After Cruise Research Program, JAMSTEC.
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A comparative geochemical and petrological study of the Siberian and Ethiopian large
igneous provinces (LIPS)
A comparative geochemical and petrological study of the Siberian and Ethiopian large
igneous provinces (LIPS)
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This study is mainly targeted to find the possible eastern marginal extension of Siberian LIP and to compare them with the
central Siberian LIP and is also aimed to compare and contrast the geochemical and petrological characteristics of Siberian LI
(" 250 Ma) with the Ethiopian LIP (" 30 Ma) to consider the mantle and crustal processes in view of magmatic diversity among
those LIPs. A review of previous geochemical data from the Siberian and Ethiopian LIP confirms notable differences in their
major and trace element compositions. Siberian LIP comprises a variety of rocks (such as basalts, andesitic basalts, picrites a
meimechites) with a wide range of SiO2 (40-62 wt.%). In contrast, Ethiopian LIP is characterized by bimodal volcanism with
the absence of intermediate rock. The Ethiopian high-Ti basalts and picrites have higher TiO2 (3-6 wt.%), lower CaO/AI203
(0.5-1.5) and MgO (5-26 wt.%) than the Siberian high-Ti picrites and meimechites (2-4, 1.8-2.3 and 13-36 wt.% respectively).
Siberian LIP shows more significant depletion in HFSE (mainly Nb) and higher La/Sm ratios than Ethiopian LIP. This may
suggests contamination of Siberian LIP magma by continental crustal rocks. Triassic volcanic and intrusive rock samples ar
collected from the Chukotka province (Northeast Russia), which is geographically far to the east from the central Siberian flooc
basalt province. The petrography of the studied samples includes basaltic rocks (i.e. hornblende basalt, lamprophyre, pyroxel
phyric basalt, and ankaramite) and gabbroic rocks (i.e. hornblende gabbro, pyroxene-hornblende gabbro, pyroxene gabbro, a
guartz diorite). Basaltic rocks exhibits porphyritic texture with phenocrysts of plagioclase+ clinopyroxene+ hornblende, whereas
gabbroic rocks show granular, ophitic and poikilitic textures with a crystals of hornblende+ clinopyroxene+ plagioclase and
rare phlogopites. Opaque minerals are usually magnetite with a size reaching about 7 mm in hornblende gabbro and also irc
sulphides in pyroxene-phyric basalt. The chemical composition of clinopyroxene phenocrysts from basalts are in the rang
of W029-51En38-49Fs4-33 with a general ferrosilite (Fs) increase from core to rim, but a few phenocrysts in the pyroxene-
phyric basalt show a reverse zoning. The clinopyroxene phenocrysts from the pyroxene phyric basalt have a range of Mg
(0.72- 0.91), whereas those from hornblende basalt, ankaramite and lamprophyre units have 0.54-0.76, 0.83-0.92, and 0.83-0.
respectively. Clinopyroxene phenocrysts from hornblende basalt are highly differentiated and richer in FeO (average ~ 16.4 wt.%
than clinopyroxenes from the high-Ti and alkaline meimechite (Siberian LIP) and Ethiopian High-Ti basalt. Clinopyroxenes
both from basalts and gabbros show only low-&il(wt.%) characteristics. Hornblendes both from basalts and gabbros have
tschermakitic composition with alkali content ranges from 3.41 to 4.39 wt.%. Phlogopites occurring as a minor phase in the
pyroxene-hornblende gabbro with Mg# ranges from 0.64 to 0.66. The groundmass plagioclases from the lamprophyre include
the three feldspar end members, i.e. An8-73Ab2-850r1-89. This suggests relatively high alkali content of the magma. The
Triassic basalts and gabbros of Chukotka province may represent the easternmost portion of the Siberian LIP characterized by
low-Ti, HFSE depleted and hydrous basic magma.

0O 00O 0O0O: Siberia, Chukotka, Ethiopia, LIPs, hornblende basalt, meimechites
Keywords: Siberia, Chukotka, Ethiopia, LIPs, hornblende basalt, meimechites
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Fig. 1 Ab-An-Or ternary diagram for feldspars from lamprophyre. Ab, albite;
An, anorthite; Or, orthoclase.
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East-west geochemical mantle hemispheres and their implications on mantle dynamics
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Oceanic basalts, including mid-ocean ridge basalts (MORB) and ocean island basalts (OIB), have been extensively studied
geochemical messages from the mantle to decipher differentiation and convection within the Earth [Hofmann, 2003]. However
the spatial coverage of MORB and OIB is insufficient for resolving even a global feature of the compositional variability. We
analyze the oceanic basalts together with the arc basalts in subduction zones that extend over a long distance comparable
mid-ocean ridges and cover the areas with a few mid-ocean ridges or hotspots. Combining the arc data with those from ocean
basalts, and by using Independent Component Analysis [lwamori and Albarede, 2008; Iwamori et al., 2010] to remove influence
from the subducted materials, global geochemical domains appear primarily as east-west hemispheres, rather than north-sot
hemispheres as has been long argued for [Hart, 1984]. The eastern hemisphere, ranging roughly from the Mid-Atlantic Ridge t
Eastern Eurasia and Australia, is underlain by a subducted component-rich mantle being created possibly by extensive subducti
beneath the supercontinent Pangea. The primary feature of this spatial pattern and relationships is that the geochemical doma
have been anchored to asthenosphere for at least 300 m.y. in the past, and the continents dispersed without significantly d
turbing the asthenospheric structure, possibly due to mechanical decoupling between lithosphere and asthenosphere. The sec
(thus less obvious but important) feature is as follows: distribution of a subducted component-poor domain beneath the wester
hemisphere, including the American Plates that had been a part of the supercontinent, suggests eastward flow of asthenosph
once located under the Panthalassic Ocean, i.e., migration over several thousands km during the last “300 million years. The flc
pattern and velocity seem consistent with the westward lithospheric rotation against the asthenosphere [Ricard et al., 1991] th
exhibits internal deformation.

Keywords: mantle, isotope, hemisphere, supercontinent, lithosphere, subduction
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