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Ab Initio Calculations for Physics of the Earth’s Interior
*T. Tsuchiya' ('Geodynamics Research Center, Ehime Univ.)
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of Tokyo, “Tokyo Institute of Technology)
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This study quantitatively explore element redistribution at subduction zones and mid ocean
ridges using numerical mass balance models to evaluate the roles of the subduction zone filter
and the spreading ridge factory in the Earth’s geochemical cycle. Our models of differs from
previous works by being internally consistent with geodynamic models of modern arcs and
ocean ridges that successfully explains magma geneses and include element fluxes in the
residual slab and mantle components. Estimated mantle potential temperature (Tp) was
~1650 °C at 3.5-2.0 Ga and gradually decreased to ~1300 °C today. Hot subduction zones with
Tp ~1650 °C have a thermal structure like modern SW Japan where high-Mg andesite is formed
that is like continental crust. After 3.0-2.0 Gyr of storage in the mantle, the residual igneous
oceanic crust from hot subduction zones can evolve isotopically to the HIMU mantle reservoir,
the residual base of the mantle wedge to EMI, the residual sediment becomes an essential
component of EMII, and the residual top of the mantle wedge can become the subcontinental
lithosphere reservoir. The Common or Focal Zone component is a stable mixture of the first
three residues occasionally mixed with early depleted mantle. Slab residue that recycled earlier
(~2.5 Ga) can form the DUPAL anomaly in the southern hemisphere, whereas more recent
recycling (~1.7 Ga) focused in the northern hemisphere. The east-west heterogeneity of the
depleted upper mantle involves sub continental mantle except in the Pacific. We also examined
Sr-Nd-Hf-Pb isotopic evolution of the Earth’s depleted mantle using a melting model for mid
ocean ridges coupled with subsequent isotopic evolutions of the residual mantle. The two-stage
mantle evolution model, including primitive mantle formation occurred at ~4.57 Ga followed by
MORB melt depletion at ~2.0 Ga (average age), accounted for generation of the depleted
MORB source mantle today. The high-mantle Tp age by ~2.0 Ga coincides with formation
period of the majority continental crust and enriched mantle reservoirs from the hot Archean
subduction zones. All above results suggest changes in mode of mantle convection, vigorous
before ~2.0 Ga and gradually sluggish after that time. This change may characterize the

thermochemical evolution of the Earth’s mantle.

Title of Presentation: Role of subduction zones and ocean ridges on mantle evolution in English
*].-1. Kimura' ('Departiment of Solid Earth Geochemistry, Japan Agency for Marine-Earth

Science and Technology)
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Elemental fractionation in subduction zones and its impact on global isotopic heterogeneity
*Hikaru Iwamori'?, Hitomi Nakamura'?, Shun-suke Horiuchi' ((JAMSTEC, *Tokyo Inst. Tech.,
3Chiba Inst. Tech.)
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Mantle wedge metasomatism inferred from peridotite xenoliths from the Pinatubo and Iraya
volcanoes along the volcanic front of the Luzon arc, Philippines

*M. Yoshikawal, A. Tamuraz, S. Araiz, T. Kawamotol, B.D. Pay0t2, D.J. Rivera3, E.B. BarisoS,
M.H.T. Mirabueno®, M. Okuno®, T. Kobayashi’® ('I.G.S., Kyoto Univ., “Dep. Earth Sci.,
Kanazawa Univ., *PHIVOLCS, *Fac. Sci., Fukuoka Univ., °Grad. Sch. Sci. and Eng.,
Kagoshima Univ.)
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PGE abundances and Os isotope ratios in Pitcairn basalts
OR. Senda!, T. Hanyu!, A. Ishikawa’?, H. Kawabata’, T. Takahashi*, and K. Suzuki' (!
JAMSTEC, ?Univ. of Tokyo, *Kochi Univ., *Niigata Univ.)
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Highly siderophile elements in ocean-island xenoliths: In search of evidence for core-mantle
interaction

*A. Ishikawa'? K. Suzuki’, T. Kogiso® and N. Akizawa’ ('Univ. of Tokyo , “JAMSTEC,
*Kyoto Univ.)



BETFTIURMILDARYIT 4R L

3C09 REFETY MURESE A A RN ES
OfKIBAw !, /ARG E !, g% 2 FifhEe S
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NG, T OBOALFEMIN A ToH D L EZ DR TS, BT, <> FAbA
O AT PGE AR A MH & 72 5 Fe-Ni—Cu fifLIEY > B &R (0s-Ir 4 - Ru-0s—Ir
WfLHEY) « Pt T AL 72 &) OfElR & BRI OfEHIE, PGE D~ & b /L T %) 4
T 5 ETARIRTHD. Fox ORI V—T1%, 2A B AR OREILY O/ NE
I8 PGE 73 HT 2 K6 IBIITAT - TW DL B X a FWe~ A 7 v B — L0t X o iric
K5 PCE THE~ v BV TIZE - T, DAL AETRORRHEA (Cpx) IZFB1T DFIRD A L
N U7 = 3 D RBEASEY O PGE MR Lz, AR TIE, £ DOREH
S G Lo b e DR Z, BAFIICHGNITL2Z LA ET 5.

ZeFRBITX, TAB P AALRETIC~Y Y MAIIES RS ET D, Z0Y
A RFT1~20em BREET, EIZHFFTA N, "AYNR=HA K, Uz—LTA FNEED.
A THWD, PGE EHFHEZETE 7 U A1, Cox ZEIE T VY N—HA R ThD.
AT T Cpx ORI TEY, A DLAARKRITEA (0px) ORLHNZARRIZE L T
Wz Cpx IFHREBVIRD 7 B AZERVZLE, Opx ZiE E#Lx DAk iR T & 7.

AWFFETHN oA VY R—T7 A M, HEBIREVEE DRV E B e R 2~ L.
—T, TONABAA, Cpx, Opx DIEICHEAMMIT, MHEETHRRIN DAL A
aE B ST AL A R L2, RIS, Cpox I3EA B oR I TRA THEoEICE
ATEBY, a2 FT7A b THIBE LT Cox TR/ N F — 2BV TS, Zr, HE Ti @
ARFEPHERINTZ. ZHUE, I—RTFZA MR ZY~T 4 ALOFEHLE LT, KT
v MRS TEEZHREEN TV D, ZRERET 5 K512, FMRO CO, iR aA
Wy (EAE um~ 2% um) 23HER ST 5 (Raman microscopy (2 X DTG ) . X 512,
NV S—=TI]A F D PGE IR EIZET 2 0 bAT o 7.

LEDRER, e FE TFTOWEMHE T~ M T, =R FZ2A NAZ =T 4 X
LABEETWHZ EDRW LN E ol EOWMFETHE S4172 Cpx 1%, PGE &5 A /L
MZEY ZIRINCHI N TWD T, I—R T XA NAZ Y ~T 4 XAALITHELS PGE OfF
A E TWD Z LAVRR STz, AWFTERCRIT, EEE T~ > bt To PGE OB
AR e L, v > MPIZET D PGE OZEERIIC KR & < HEkT 5 Z EAHIfF S LS.
Mantle metasomatism beneath the oceanic floor: Petrological insight into the mantle xenolith
from Tahiti
*N. Akizawa', T. Kogisol, A. Ishikawa?, S. Arai’ (* Grad. Sch. Hum. and Environ. Stud., Kyoto
Univ., * Grad. Sch. Arts and Sci., Univ. of Tokyo, 3 Inst. Liberal Arts and Sci., Kanazawa Univ.)
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KT V— b OH T NEFHHER 0 B~ U 7 T HREIS )T TORAIA R HE D
SN L, HIER B b HVBEET L — T D, BEELOMEIL (P8 AT PEME L - Western
Pacific Seamount Province : WPSP) 23&H V| Z® 9 LA O K X 7o I Li0F 35—
[ZOWTIERERDNN O TN D, LD ORGSR A O R D, WPSP
1X 120~70 Ma OEFHROEE DR MA v F ARy M ko THEK I, BIEDT L
FRY R TMHINE T 2EBOR Yy P ARy MEOUFOLETHL L INLTVD
(Koppers et al., 2003), & Z AN, 7' L— Mg OIS E T 5 mE S 5 S L W)
SANEIEEERR R S (&I - & F,2009), Z OHIFEIX, WPSP O#EH O LI E
TR EICARAE LCEB Y . Hirano et al. (2006) 233G L7277 F AR v MFLEER.
AR B AR B E PO FA I R B RO ILUEE  (Clague et al., 2006) O HFZIZEALL T
Do AMFIETIX, Z O/INEEEFDO A Z M4 5 72912 JAMSTEC X 2374 YK10-05
FAEMIEC BN T, LA 6500 MM 21T o 72, & bica a Db Fiak, o
= AT VAN iV At S AN

L A0 6500 IEMLAAASIC K 0 | TRIBIKIE DB ZITE N, HNTF ARy bkl
PHER STz, —RBICEI HILTW DRSS L I3RR Y wEB KT maTF =2 —7
SRR A TR S, EFITEREO~ 7~ Thon Z L 2R T 5, AA1E Na &
MEWT AR LA THD BTN WDRHER S ZZAL TWD, KE
5500m TH Y 2 HFH L FL LTV DR, RIBHER D 55D A v MTRHE 72 Zn,
Hf, Ti (ZHHRYZ LU MR O RHEIE, B RO T TF ARy Meda & —8T 5
(Machida et al., 2015) , RAEBNRZ VA ELD PAr-PAr FAD 5 1F, PHET-RRFREO U =
A NVBGIZ X D FERIERG NIRRT, BT V2 K10 U-Pb 4RI L0 HlE
BRI 1T 728 2~3 Ma OWEHFRDE BTz, ¥Sr,/%Sr 35 LU N, Nd [FINZIK
beid, WPSP O TH KV IO I OMARICITV N, AHEERL 0T v ) A7 =7 DR
WVERA N SN VAT =T OBRIZIh>» T ER L TCEEEZEZOND, KFET L
— Mo~ MV ZHw T 5 L TEERFRTH 5,

Petit-spot submarine volcanoes erupted on the oldest Pacific Plate
*N. Hirano'!, S. Machida?, H. Iwano’, H. Sumino*, K. Shimizu?, T. Morishita’, A. Tamura®, S.
Sakata’, T. Danhara’, S. Arai®, T. Ishii®, T. Hirata* (Tohoku Univ., 2JAMSTEC, *Kyoto FT Co.,

Ltd., “Univ. Tokyo, *Japan Coast Guard, ®Kanazawa Univ., ’Gakushuin Univ., ®Sizuoka Univ.)
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